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Abstract 
The generations of Australians who entered adulthood in the second half of the twentieth 
century experienced a standard housing tenure trajectory that was more clearly defined than 
it is today. Young adults would typically leave the family home to marry and await the birth 
of their first child while residing in a rental home before entering into home ownership. The 
housing tenure trajectories of later generations who entered adulthood closer to the turn of 
the twenty-first century have become destandardised, but there is little empirical analysis of 
these trajectories or their consequences.  
As time progressed towards the turn of the twenty-first century, the standard life course 
trajectory was challenged by the concept of ‘choice’, which led to the loosening of traditions 
and a more diverse range of lifestyles. Many of these changes were associated with 
changing life course patterns, for example, individuals were spending more time in further 
education, delaying entry into the labour force, entering unions that may or may not result in 
marriage and choosing to postpone the birth of a first child. Early literature assumed that 
there was an appropriate order and timing for transitions of key life-events and that negative 
outcomes would be experienced later in life if an appropriate sequence of housing tenure 
and family events was not adhered to. Specifically, the age pension at retirement in Australia 
assumes low housing costs which have long term implications for families that do not attain 
home ownership, increasing their vulnerability to poverty in the later stages of life.  
This thesis draws on longitudinal data from the first ten waves (2001-2010) of the Household 
Income and Labour Dynamics in Australia (HILDA) survey to investigate the current housing 
tenure pathways of young families. The research examines whether the order and timing of 
transitions of key life-events with respect to home ownership attainment have indeed shifted.  
The three primary research questions addressed in this thesis are:  
1. What are the housing pathways and associated family life events for families of child 
bearing age in contemporary Australia? 
2. What is the timing of birth relative to the transition into home ownership for married 
women?  
3. Is the timing and order of the two major life events, birth of a child and transition into 
home ownership, associated with housing affordability problems? 
II 
 
The thesis contains three analytical chapters and each chapter addresses one research 
question. The first analytical chapter focuses on the order of housing and family life events. 
The pathway for an individual is characterised by sequences of time spent in each housing 
tenure status and statuses of other selected life-event variables including birth of first or 
consecutive child, union formation and dissolution and changes in employment status. 
Clusters of individuals with similar multi-channel sequences characterise different housing 
experiences and provide a typology of typical housing pathways associated with other life 
experiences. The analysis identifies different types of housing tenure transitions primarily 
related to entering home ownership either before or after the birth of a child. 
The birth of a child and the movement into home ownership are often seen as markers of 
progression along a life course. The second analytical chapter examines the timing of home 
ownership attainment and the birth of a child. These two processes are analysed 
simultaneously to determine the factors associated with home ownership before or after the 
birth of a child, and the duration from the beginning of a relationship to the occurrence of a 
birth or a transition to home ownership. The framework for this statistical analysis is a multi-
process event-history model, which allows the timing of home ownership and parenthood to 
be examined together, assuming that the timing of the transitions into home ownership and 
birth processes are partially explained by underlying common unobserved factors. The 
results show that the likelihood of birth increases with prior home ownership attainment but 
as time passes following home ownership attainment, the likelihood of birth decreases. 
However, home ownership attainment is not found to be associated with prior birth. 
The third analytical chapter investigates whether or not the order and the timing of these two 
processes has implications for a family’s housing affordability situation. The fixed effects 
panel regression approach is used to investigate whether birth of a child and/or home 
ownership attainment impacts on the ability to pay for housing. A transition into home 
ownership within the previous year is found to be associated with lower housing affordability 
and stress levels are up to ten times greater with home ownership attainment compared to 
when a child is born within the last year. 
This research shows that housing tenure pathways have increased in diversity with certain 
events acting as triggers for housing tenure change in particular in relation to home 
ownership attainment. Furthermore, order and timing of a first birth and home ownership 
attainment matter for housing affordability.  
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Chapter 1 Introduction – The Research Agenda 
1.1 Motivation 
Shelter is a vital ingredient for survival along with the other necessities of air, food, water 
and clothing. Housing is therefore one of the fundamental pillars of life and the type of 
housing attained varies according to an individual’s needs and circumstances at different 
stages in the life course. This thesis investigates the role of housing tenure status during the 
stage of life typically associated with family formation and child rearing, and the association 
of housing related decision making with other important life events. Individuals engage with 
the housing system in one way or another but typically in the early stages of the life course 
a person is raised in the parent’s or carer’s home, eventually leaving the parental home as 
a young adult to find a new home either alone or sharing with others in the private rental 
market. Home ownership may then be sought after entering a relationship and making the 
commitment to raise a family. But is this still the typical housing pathway in contemporary 
society? At different life stages decisions relating to new housing needs are triggered by key 
life events. The timing and order of these events have become more variable as a 
consequence of social, economic and cultural shifts for both men and women leading to 
more destandardised housing tenure trajectories. 
The nature of the family is changing with the formation of more diverse types of families 
occurring in many societies and the traditions that once formed individuals’ life experiences 
are losing importance and making way for new life course trajectories and housing 
requirements. There are now widely accepted alternatives to the traditional legal marriage, 
including de facto relationships, same sex relationships, or remaining single by choice. The 
age of parents when they first start a family has risen substantially and increasingly couples 
choose not to have children at all (De Vaus, 2004). Giddens (1991) refers to lifestyle choices, 
which are emerging due to the loss of significance of traditional expectations. Individuals are 
now in a position to form their lives by actively making choices, developing their individual 
identity throughout a lifetime project of continuously adapting to changing circumstances.  
The aim of this thesis is to examine the relationships between housing pathways and specific 
life events for families of child-bearing age (including families with children aged under the 
age of 18). Housing affordability also plays a significant role in determining the type of 
housing that is attainable at different stages in the life course and is considered as an 
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important factor in the timing and order of housing transitions. Housing pathways are defined 
as sequences of housing transitions and can include a change in the location of the 
residence, referred to as residential moves, or a change in tenure status. This thesis has 
focused on the latter, the change in tenure status across housing pathways. Tenure status 
refers to the financial arrangements associated with living in a dwelling and in my thesis is 
categorised into four categories: owning a home1, renting in the private sector, renting in the 
public sector and living with parents. The key life events of interest to my research are 
relationship formation and birth of first and subsequent children. These events usually occur 
in early adulthood, and hence the population of interest encompasses families of 
childbearing age and families with children under the age of 18, referred to from this point 
on as families with young children. This group has also frequently been identified in the 
literature as being at risk of experiencing problems in relation to entering home ownership 
and housing affordability (Beer and Faulkner, 2009; Berry et al., 2009).  
This thesis adopts a life course approach, which links housing pathways to other major life 
events. This is a topic of considerable social significance as the traditional housing pathway 
of young adults is undergoing substantial change in Australia. Housing pathways have 
become more diverse due to changes in social processes that are known to influence 
housing decisions. Individuals now spend more time in further education which is associated 
with delayed entry into the labour force; union formation that may or may not result in 
marriage and timing for the birth of a first child has been increasingly delayed within one’s 
life course during the last century (De Vaus, 2004). These key life events have been 
identified as triggers for transitions to home ownership. However, the key life events, in 
particular those traditionally occurring early in adulthood such as marriage and birth of first 
child, have become less prevalent and less predictable (George, 1993). In comparison, 
relationship dissolution and divorce have become more prevalent in recent times (Beer and 
Faulkner, 2009). These events have also been identified as important drivers of housing 
transitions and need to be considered in the context of housing pathways and their 
associations with housing affordability and related wellbeing.  
This interplay of housing transitions and key life events such as marriage and birth of first 
child is becoming more complex and now occurs in a less predictable order. Beer and 
Faulkner (2009) identify demographic processes as important drivers shaping housing 
                                            
1 Distinguishing in some analyses whether the home is owned with the mortgage already paid off (outright 
home ownership) or whether the mortgage is still being paid off. 
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transitions in the 21st century with employment and education now being primary reasons 
for residential relocation. Most recent Australian research on housing pathways has taken a 
qualitative approach or relied on quantitative analysis of cross-sectional survey data. The 
research approach employed in this thesis is distinctive in that it utilises longitudinal panel 
survey data (the Household Income and Labour Dynamics in Australia survey, HILDA), for 
which the sample of households has been rigorously selected to be representative of the 
Australian population at the first wave of data collection in 2001 (Watson and Wooden, 
2002). Longitudinal data for a sample of individuals allows us to examine the associations 
between changes in housing trajectories and the timing and order of other key life events 
that occur in an individual’s life course. This is not possible with cross-sectional data. I have 
reviewed and applied sophisticated statistical methods for the analyses of the complex 
longitudinal survey data to examine three primary research questions central to housing 
pathways of Australian families with children. 
1.2 Research Objectives 
Little research has been conducted in Australia on the interrelationships among housing 
tenure transitions and family life events. This thesis examines three key research questions, 
investigating the interrelationships among housing transitions and associated family life 
events and whether the sequencing and timing of the events has an impact on a family 
experiencing housing affordability. The three questions are:  
1. What are the housing pathways and associated family life events for families of child 
bearing age in contemporary Australia? 
2. What is the timing of birth relative to the transition into home ownership for married 
women?  
3. Is the timing and order of the two major life events, birth of a child and transition into 
home ownership. 
The first question focuses on housing pathways and examines transitions between tenure 
types, whereas the remaining questions consider the transition into home ownership only.  
The emphasis on home ownership is based on results from the first research question, and 
is further explained in the analytical chapters 4 and 5.  
The questions addressed throughout this thesis have not previously been investigated with 
national, representative, longitudinal Australian survey data or the advanced methods 
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presented here. This thesis aims to contribute to the socio-demographical understanding of 
Australian housing needs and pathways, complementing the existing strongly policy-
focused Australian housing research. My thesis has a socio-demographical focus on the 
housing experiences of families of child bearing age and the association of these 
experiences with significant life events that typically occur throughout the family formation 
stage of the life course. Understanding these experiences and relationships is important 
from a socio-demographical perspective as well as for developing relevant housing and 
family policy. My thesis also makes a contribution to the methodology literature in this area 
by reviewing and implementing novel and emerging statistical techniques for undertaking 
life course research through the analysis of longitudinal survey data. 
The overarching analytical strategy for this research has been designed to provide an 
understanding of the interrelationships among union formation, fertility events and home 
ownership transitions in Australia while taking advantage of Australia’s high quality 
representative longitudinal household data from the Household Income and Labour 
Dynamics of Australia Survey, also referred to as the HILDA Survey. HILDA is a nationally 
representative household-based panel study, which has been collecting data annually since 
2001, and contains all the variables required to address the research questions.  
The analysis of longitudinal data for life course research is complex and different methods 
are required depending on the types of research questions being asked. To identify suitable 
methods a thorough review of the literature was undertaken to ensure that the latest and 
most appropriate statistical methods were used to address each of the three research 
questions. 
To examine the interrelationships among union formation, fertility events and home 
ownership transitions, the thesis includes three main empirical chapters addressing each of 
the three research questions, respectively. Firstly, to identify contemporary housing 
pathways including union formation and childbirth, I develop a typology of housing tenure 
transitions, union formation and fertility events, using multi-channel sequence analysis to 
measure similarities between sequences, followed by cluster analysis to group similar 
sequences together. Results from this analysis show that the transition into home ownership 
is a particularly important transition. Therefore, the second empirical chapter focuses on 
analysing the time between marriage and the two events childbirth and home ownership 
transition, while also considering the order of childbirth and home ownership transition. I 
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analyse the time to the particular event with a discrete-time event-history analysis, and since 
birth and home ownership attainment are two parallel processes, the analysis is conducted 
in a multi-process framework. Thirdly, I analyse how the timing and the order of the events 
(as thoroughly examined with first two analyses) is associated with housing affordability. For 
this analysis the fixed-effects panel regression model is suitable for capturing the effect of a 
change in one of the explanatory variables such as housing tenure status and child status 
on housing affordability measures. 
This thesis takes a life course approach to investigating the transition to home ownership 
with the underlying hypothesis that the decision to move into home ownership depends on 
previous housing tenure pathways and life events that trigger this transition. . The life course 
perspective assumes that individuals’ lives are embedded in institutions, social structures, 
geographical places and sociohistorical contexts, that lives are shaped by time (age, 
historical time, generational time), and that life courses are organised in terms of transitions 
(life changes or events) and trajectories (sequences of states). Furthermore, the life course 
approach assumes that lives are linked to one another through family and other 
interdependencies and that individuals enact choice to make their lives unfold (within 
constraint) (Elder, 1998) so that there is considerable variability in trajectories and life 
courses (further discussion on this topic in Chapter 2, Section 2.5).  
While some research has been conducted using cross-sectional survey data or qualitative 
data, little research on this topic has been conducted in Australia using longitudinal survey 
data. With the availability of the HILDA longitudinal household panel survey a life course 
approach to this research is now possible in Australia, greatly enhancing the knowledge and 
understanding of the interrelationships between housing tenure transitions and family 
events.  
In addition to making a contribution to the substantive topic on housing pathways and life 
events, this thesis also makes a methodological contribution by using longitudinal panel data 
and novel analytical methods to answer the research questions. 
1.3  Thesis Overview 
This first introductory chapter sets the agenda for the research questions addressed in this 
thesis over seven chapters. The second chapter provides a literature review of the 
substantive research on housing tenure transitions in Australia. The chapter outlines the 
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motivations for home ownership, providing information about the historical background of 
home ownership in Australia and places housing transitions in the context of the life course. 
It also includes a review of the methodology for how life course research is conducted, using 
statistical methods that may be applied to longitudinal data including the analysis of 
sequences, time-to-events and change within an individual. The chapters 3-6 comprise the 
analytical components of the thesis. 
Chapter 3 outlines the analytic strategy used for addressing each of the research questions 
in the empirical chapters. It includes information about the data source used for these 
analyses and explains how housing status, birth and relationship status was captured for 
the analyses in this thesis. It also provides detail for the statistical techniques applied in each 
of the analytical chapters, along with reasons for selecting the techniques used to address 
the research questions of the thesis.  
Chapter 4 addresses research question one using the longitudinal HILDA survey data: What 
are the housing pathways and associated family life events for families of child bearing age 
in contemporary Australia? 
It is the first of three empirical chapters that focuses on developing a typology for housing 
transitions and family life events in order to examine to what extent the relationships among 
these interlocking pathways have changed over time. The analysis applied in this chapter 
particularly investigates associations between housing pathways and other major life events 
that typically occur throughout the years of early adulthood, such as union formation, birth 
of a child and accompanying changes in employment status, with a focus on the order of 
the housing and life events.  
In Chapter 5 the focus of the analysis changes from the order of the events to the timing of 
the events to address research question two: What is the timing of birth relative to the 
transition into home ownership for married women? The sub-questions are: Is there a delay 
in home ownership following birth? And does home ownership trigger birth and how long 
after home ownership attainment until the birth of a child? 
This chapter investigates the timing of birth and the transition to home ownership, following 
a relationship formation, while still taking the order of the events into account. This is of 
interest because both events are considered to be major life events, and if they both occur 
close together, the consequence may be a significant negative impact on a family.  
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Research question three is addressed in Chapter 6. The overarching focus of this final 
empirical chapter is to understand the associations of measures of housing affordability with 
the timing and order of the two life events, birth and the transition into home ownership.  
Chapter 7 concludes the thesis by drawing together the findings from each of the three 
empirical chapters, before explaining how this thesis contributes to the existing literature.  
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Chapter 2 Review of housing tenure pathways in Australia 
Housing research covers a very broad area with many dimensions and intersections with 
other disciplines. Research areas include: housing and health, for example living in 
overcrowding conditions has been found to be a major source of stress for both adults and 
children (Dockery, 2011); housing affordability, for example the cost related to housing can 
affect the ability to pay for other necessities that in turns affect wellbeing (Bratt 2002); 
housing and children’s outcomes, for example children who grew up in owner-occupied 
homes have been found to benefit from better lifetime prospects compared to those that 
grew up in rental tenure (Boehm and Schlottman, 1999); and so on.  
This thesis aims to contribute to the socio-demographical understanding of Australian 
housing needs and pathways. Much existing Australian housing research is strongly policy-
focussed (Berry, 2006a, 2006b; Dufty-Jones, 2012; Jones, Bell, Tilse, & Earl, 2007; Jones 
& Seelig, 2004). By contrast, this study has a primary focus on the housing experiences of 
families of child bearing age and the relationships of these housing experiences with other 
significant events that typically occur throughout the life course. Understanding these 
experiences and relationships is important from a socio-demographical perspective as well 
as for developing relevant housing and family policy.  
The main body of work on housing research in Australia has been achieved through the 
Australian Housing and Urban Research Institute (AHURI), which is a national independent 
research network that funds housing related research. Research topics have housing related 
themes including home ownership and housing affordability, and also research related to 
Indigenous housing and social wellbeing. The majority of Australian housing research is 
comprised of qualitative studies with some quantitative research based on cross-sectional 
studies; only a small portion of research outcomes are based on evidence from longitudinal 
survey data. Recent research that has taken advantage of longitudinal survey data that is 
now available in Australia includes work by Gavin Wood and Rachel Ong (Wood & Ong, 
2009), Rebecca Bentley (Bentley, Baker, & Mason, 2011; Bentley, Baker, Mason, 
Subramanian, & Kavanagh, 2011), Paul Flatau (Flatau, Watson, & Wood, 2003) and Guy 
Johnson (Johnson, Scutella, Tseng, & Wood, 2015). For example, Johnson and colleagues 
are utilising the Journeys Home (JH) study for their research, which is a unique Australian 
longitudinal dataset on persons vulnerability to homelessness, to examine entries and exits 
from homelessness (Johnson et al., 2015). Paul Flatau and colleagues used the Household 
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Income and Labour Dynamics of Australia Survey to investigate leaving the parental home 
in the 20th Century, using the first wave of data to construct a quasi-longitudinal dataset 
based on recall questions (Flatau et al., 2003).  
This section will set the scene for this thesis by discussing the motivations for home 
ownership and describing the historical trends in housing tenure in Australia. Further, I will 
review how home ownership relates to the life course and which factors influence home 
ownership attainment, and lastly I will review statistical methodology for longitudinal data 
analysis. Each analytical chapter has additionally a separate section reviewing the specific 
literature for the research question addressed in the chapter.  
2.1 Motivation for Home ownership 
People living in Australia aspire to home ownership for several reasons, but perhaps the 
most important reason is to ensure a comfortable standard of living beyond retirement age 
and to reduce the prevalence of poverty in this later stage of life. For many individuals and 
families, achieving a mortgage free home by the time they retire (usually at the age of 65 
years) may only be possible if a home is purchased at a much younger age in the income-
earning years, due to the high cost of the purchase and the length of time required to 
complete payment for the home.  
The Australian system of provision for retirement can be characterised as a three-pillar 
model, which has evolved over the past 100 years. In this period, the Government 
introduced various strategies to motivate home ownership. The system began with the Age 
Pension being the sole payment at retirement but has since developed to comprise a 
combination of public and private provisions that are now referred to as the three-pillar 
structure of the Australian retirement income system. The three pillars are: 
• a flat-rate, means-tested pension (the age pension); 
• compulsory saving through an employment-based system (Superannuation 
Guarantee); and 
• voluntary superannuation, assisted by tax concessions or other private saving, 
particularly housing.(Yates & Bradbury, 2010) 
The Age Pension was first introduced in 1908 (compared to the Superannuation Guarantee 
which was not introduced until the 1990s) and its primary objective was to provide a payment 
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to older people unable to support themselves financially in their retirement. It was paid as a 
means-tested ‘flat-rate’ to men aged from 65 years and women aged from 60 years. Since 
then, the Age Pension has undergone several changes; the means-test was replaced with 
an income and asset test in 1976 and 1985 respectively, however, the value of the family 
home was excluded from the asset (Australian Bureau of Statistics, 1988).  
Compared to other countries, the Australian Age Pension is set at a lower rate, assuming 
outright home ownership and hence low housing costs at the time of retirement (Yates & 
Bradbury, 2010). This has long term implications for those who do not attain home 
ownership, or for those who attain home ownership much later in life, increasing their 
vulnerability to poverty in retirement, with either continuing rent payments or mortgages still 
to be paid off. With the importance of outright home ownership to reduce welfare 
dependency in retirement, home ownership can be considered as ‘forced’ savings, similar 
to superannuation (Housing Industry Association, 2002), which is why it also has been 
referred to as the ‘fourth pillar’ of the Australian retirement income system (Yates & 
Bradbury, 2010). 
The Commonwealth Department of Social Services (Marks, 2007) reported that the poverty 
rate for those aged 65-70 years is 21.8%, and 28.2% for those older than 70, that is without 
any adjustments for housing costs (referred to as before-housing costs poverty rate). To 
compare the before-housing costs poverty rate to the after housing costs poverty rate, 
imputed housing costs were subtracted from the estimated poverty line income. The poverty 
rate then drops to 16% for those aged 65-70 years, and to 18.6% for those over 70 years of 
age (referred to as after-housing costs poverty rate)2. This compares to 9.5% poverty rate 
in the US and 9% in the UK for those aged 65 and older (DeNavas-Walt & Proctor, 2015; 
Shale, Balchin, Rahman, Reeve, & Rolin, 2015). Hence, housing costs contribute to a 
substantial component of the poverty rate in the older aged population in Australia.  
In 2012, 84 percent of couples aged 65 and over had paid off their mortgage, however this 
is a drop of six percentage points, from 1998 (Australian Bureau of Statistics, 1998, 2012) 
suggesting that housing affordability is declining for couples with at least one partner older 
than 65 years. This may also reflect increased separation and divorce among older couples 
which often entails selling the family home and having to buy again. Projections produced 
                                            
2 Rates based on wave 2 (2002) of the Household Income Dynamics of Australia Survey. 
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by Yates and Bradbury (2010) indicated that home ownership rates are likely to decrease in 
the future, and in turn the after-housing poverty rate is likely to increase, which is also why 
Yates and Bradbury (2010) suggest that home ownership is the ‘crumbling fourth pillar’ of 
the Australian retirement income system. 
Identifying and examining the influential processes that are related to home ownership 
attainment will assist researchers and government to understand the mechanisms that have 
led to a decrease of home ownership rates in older age. Understanding if, when and why 
families are able to attain home ownership at different stages of their life trajectories and 
how these processes have changed over time to result in lower home ownership rates in 
the older population and hence a higher poverty rate in this age group, is crucial for 
developing effective policies that can intervene to maintain post-retirement living standards. 
2.2 Historical trends in housing tenure 
Following World War II Australia experienced a severe housing shortage of around 300,000 
dwellings (Greig, 1992). Contributing to a worsening situation was the additional acute 
shortage of construction labour and scarcity of building material, increased family formation 
due to a large number of returning service men forming new households, and a mass 
immigration programme administered by the Department of Immigration with the objective 
to increase Australia’s population annually by 1% for the purpose of defence (Price, 1998). 
The housing shortage was investigated by the Commonwealth Housing Commission which 
was established in 1943 to examine the extent of Australia’s housing problems, and their 
report called for a completion of 80,000 buildings annually in the first decade after the war 
(an agreement was negotiated between the Commonwealth Government, State 
Governments and the building industry for 60,000 buildings to be completed annually). In 
addition, the state would contribute to half of the new housing through housing commission 
contracts. The Commonwealth Housing Commission also requested better quality housing: 
‘We consider that a dwelling of good standard and equipment is not only the need but the 
right of every citizen – whether the dwelling is to be rented or purchased, no tenant or 
purchaser should be exploited by excessive profit.’ (Commonwealth Housing Commission, 
1944). Tight Government controls on the usage of building material, price regulations and 
maximum house size limits were enforced to meet the annual target of completed dwellings. 
The shortages of labour and building materials meant that many young couples were forced 
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to live with their relatives and in-laws for some time after the war. Therefore, houses were 
altered to accommodate this situation by closing in verandas or converting sheds to sleeping 
units.  
An additional consequence of the early post war shortage was the escalating construction 
costs and hence real price increases for house purchasers. The expansion of building 
activities consistently reduced the housing shortage, so that by 1952 the ratio of housing to 
population had been restored to the pre-war level (Australia and New Zealand Bank Limited, 
1954). Between 1945 and 1960 approximately 900,000 buildings were completed in 
Australia with h one third financed by state and federal governments. During the same 
period, Australia was transformed from a society of equally distributed home owners and 
renters (owners or purchasers comprised 52.6% of households in 1947) to a society 
consisting predominantly of home owners (owners or purchasers comprised 69.9% of 
households in 1961). By 1966, the rate of owner occupied homes had climbed to 70.8% 
(Greig, 1995). Once a couple moved into their new house in the 1950s or 1960s, they were 
considered to be safe and sound, which is why this first generation of home owners that 
emerged in Australia after World War II was called the ‘Safe and Sound’ generation 
(Badcock & Beer, 2000).  
Low and stable unemployment rates (<3%) and centralised fixed wages allowed people to 
enter long-term financial mortgage commitments. The high demand for housing finance 
during the 1960s resulted in long waiting times. Therefore, people had to work for more 
years after they completed schooling before they reached the front of the queue, which 
Badcock and Beer (2000) reported from results of the eight suburb survey of home 
ownership in Adelaide, where he investigated the time elapsed between leaving school and 
buying the first home before 1959, and then in ten year intervals until 1989. Before 1959, it 
took an average of 14 working years after leaving school before buying the first home, which 
reduced to 10.4 years during 1980-89. These long waiting times, however, was the reason 
why many married couples were not able to move into home ownership straight away, but 
often after the birth of their first child. Before 1959 the average time between first child birth 
and home ownership attainment was 1.4 years (Badcock & Beer, 2000).  
Even though several theories from the social sciences were used to explain this increase of 
home owners as a ‘natural part of the process of social modernisation’ (Greig, 1995), the 
most cited reason to explain the post-war growth of owner occupation in Australia is 
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‘affluence’. This was formed by the aspirations of a family to own their house in a good area, 
with good employment opportunities, and a car. To put this simply: there was a deep desire 
to own material things, which was the perfect mindset leading towards the ‘natural 
predisposition’ of owner occupation. This concept of affluence was used to suggest that the 
people were ‘pulled’ into home ownership, in contrary to the beliefs of other theorists, for 
example Connell (1977), who argued that the post-war situation needed to be placed in the 
context of ‘forces that persuaded or pushed’ the people into home ownership and that there 
were reasons why families moved. He claimed that the Government’s drive to increase the 
population put people living in inner-city under pressure, making these areas less pleasant 
to live in and even less pleasant to bring up children. Other approaches to explaining the 
dominance of owner occupation included the argument that the state acted as an 
‘accelerator’ for home ownership attainment.  
The thousands of service men and women who returned home after the war continued their 
lives and started families, which led to a rush of marriages and babies after 1945, 
contributing to a rapidly increasing child birth rate in Australia. More than four million 
Australians were born between 1946 and 1961, and the people born during these years are 
now called 'baby boomers' (Australian Government, 2015). 
The ‘baby boomers’ are referred to as the second generation of home owners and ‘dictated’ 
the housing market between 1975-85 when they were around 25-40 years old. The ‘baby 
boomers’ had a reputation for creating several new trends. They wanted bigger and better 
homes than the previous generation. They completed high school and went on to continue 
further education. A continuing low unemployment rate, assurance of permanent full-time 
work, and the increase of two income households allowed the ‘baby boomers’ to live beyond 
their means, without fear of future indebtedness (Badcock & Beer, 2000), unless a divorce 
forced the split of couple-owned assets. An event like divorce may have led to a decline in 
living standards, and this was exacerbated in society with the ‘baby boomers’ being known 
as the ‘most divorced generation’ (Mackay, 1997) 
Individuals born to the ‘baby boomers’ (early 1960s to early 1970s) are commonly known as 
the Generation X, and  frequently abbreviated to Gen X. In regards to home ownership 
attainment, this new generation had to adjust to the changes influenced by globalisation of 
the economy and job market. With the move to individual short-term contracts and growing 
casualization of the workforce, job security quickly became a thing of the past. Of all newly 
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created jobs between 1980 and 1993, 60% were part-time jobs (Douglas, 1993). Although 
financial deregulation allowed faster access to mortgages, the number of households that 
were confident in maintaining long term mortgage repayments was decreasing. Between 
1975 and 1994 the rate of home owners in the 30-34 year old age group had decreased by 
14% from 69% to 55% (Australian Bureau of Statistics, 1996). These instabilities in the 
mortgage finance industry have taught Gen X to ‘keep their options open’ and so they have 
been also called the ‘Options Generation’ (Mackay, 1997) . 
The decline in the number of full-time permanent jobs lowered the predictability of earnings 
and hence the ability to pay mortgage repayments. Demographic conditions changed and 
were associated with changing life course patterns and had direct impact on housing 
decisions. For example, individuals’ time spent in further education increased, which 
delayed entry into the labour force. Even graduates entering a well-paid job could take 
several years to eliminate debts accumulated during and for education, before they were 
able to start saving for a house (Badcock & Beer, 2000). Women were positioned within the 
labour market rather than within the household. Variation of family type could be observed, 
in particular sole parent families were on the rise, but also lone person households had 
increased, which accompanied the ageing of the population and high divorce rates. People 
who could not afford to buy a house stayed trapped in their private rental property for longer, 
which was viewed as the temporary housing tenure status on the way to home ownership 
(Greig, 1995).  
The capacity to move into home ownership is affected by an interaction of house prices, 
incomes, savings and the cost of the mortgage financing the home. The deposit gap index 
is an index that takes all these factors into account when buying a home. The index is an 
approximate measure of the gap between what ‘a household on average weekly earnings 
could afford to borrow … and median house prices’ (Yates & Bradbury, 2010), and is 
calculated assuming a debt service ratio of 30% of income and a 25-year loan. In the 1950’s, 
there was effectively no deposit gap, as a household on an average weekly income had 
sufficient income to purchase a median priced house. The house price to income ratio was 
around three to four (Yates, 2007a, 2008). However, several researchers have reported an 
increase in the deposit gap index since the 1970’s. With the rising interest rates in the 
1970’s, families needed to start saving for a deposit gap of up to two years of income, while 
the house price to income ratio remained approximately three to four. Since the beginning 
of the 21st century, the deposit gap has increased even further, due mainly to housing cost 
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increases, with the housing price to income ratio approaching nine (Lamont, 2008; Yates, 
2007a). The loan that a household on an average weekly income could afford needed to be 
supplemented with a deposit of up to three to four times the household’s annual income in 
order to be able to purchase a median priced house (Yates, 2008). Hulse, Burke, Ralson, 
and Stone (2010) have reported that it is the particularly low-moderate income families that 
have increased difficulties in both making this transition to home ownership and also to 
starting a family (Hulse et al., 2010).  
Throughout the 20th century, the Australian government had been trying to target housing 
assistance to low income families. However, the focus post World War II was on home 
ownership, targeted to those on employment and being able to commit to regular mortgage 
payments. Providing public housing was seen as competition to promoting home ownership. 
In 1930 there was literally no public housing in place. Within the following 30 years the 
Australian public housing history developed. In 1943 the Commonwealth Housing 
Commission was established and soon after in 1945 the first Commonwealth-State Housing 
Agreement (CSHA) was generated, committing to develop a public housing system. The 
idea was that each State was responsible for the administration of public housing system, 
but both the State and Commonwealth Government would provide financial support (Jacobs 
et al., 2010). While in 1937 no public housing system was in place in any State, by 1956 
each State had its own State Housing Authority (SHA), and it was each SHA’s responsibility 
to provide public housing to its people. In 1947, only one per cent of the total stock of 
occupied houses were public houses, which increased to eight per cent by 1966 (Australian 
Bureau of Statistics, 1947, 1966), however there were big differences between states, with 
South Australia providing the highest amount of public housing at 18% and Victoria having 
the lowest percentage of public housing at 6%. The demand for public housing increased 
from the 1980s onwards, in particular as a result of the growing proportion of ‘poor’ 
households, which in turn resulted from demographic changes (Hayward, 1996). Compared 
to the 1960s, where most Australian families complied with the traditional male-breadwinner 
family model, but by the 1980s, growing numbers of single parents, shared households and 
pensioners were putting pressure on the housing market (Hayward, 1996; Kendig, Paris, & 
Anderton, 1987). 
The Commonwealth State Housing Agreement was re-negotiated several times until in 2009 
it was replaced by the National Affordable Housing Agreement (NAHA). The objective of the 
NAHA is to ensure that all Australians have access to affordable, safe and sustainable 
16 
 
housing, and is aimed at improving the outcomes of people, whether they are buyers, 
renters, those receiving housing assistance and also those who are experiencing or are at 
risk of homelessness. While this section does not provide a complete or detailed description 
of Australia’s public housing history, it does give an ‘in a nutshell’ summary to convey the 
importance of home ownership in relation to public housing provision. Other researchers 
have already thoroughly written and documented Australia’s public housing history 
(Hayward, 1996; Jacobs et al., 2010). 
2.3 Home ownership across the life course 
Family events and housing outcomes are interconnected processes, as every family that 
plans to have children, for example, is required to seek appropriate housing to meet their 
needs. This relationship has been consistently identified in the literature, where the transition 
to home ownership has been found to be linked with events that take place early in the life 
course, in particular, family formation and birth of the first and consecutive child (Feijten & 
Mulder, 2002; Kulu & Milewski, 2007; Mulder, 2006). Researchers have speculated that 
there is a time and order for life events, which, if not followed, can lead to negative outcomes 
later on in life (George, 1993; Harley & Mortimer, 2000; Hogan & Astone, 1986). 
The timing of birth has changed substantially in Australia over several decades with an 
observed increase in the mean age of both parents. In 1994 the mean age of the mother at 
first birth was 27.1 years, increasing to 30.6 years in 2004 and to 30.7 years in 2012. For 
the fathers, the mean age at birth has increased by 3.1 years from 29.9 years in 1984 to 
33.0 years in 2012.  
Decisions on family processes have been found to influence decisions on housing choice 
(Kendig, 1984; Rossi, 1955). As a result, the housing trajectories themselves have become 
less predictable and less normative in order to accommodate the change in family 
compositions. In the literature, this is frequently referred to as the ‘de-standardisation’ of the 
life trajectories. The traditional Australian family pathway in the 1950’s was clearly defined 
as entering into marriage, the birth of the first child while remaining in a rental home, followed 
by entry into home ownership, the birth of more children and then remaining in this same 
home until old age (Kendig, 1981, 1984; Winter & Stone, 1999). Baxter and McDonald 
(2005) argue that in Australia legal marriage is the trigger to move into home ownership, 
whereas the international view is that childbearing is the most important factor for home 
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ownership attainment (Feijten & Mulder, 2002; Mulder & Wagner, 2001). The “Housing 21st 
“ survey has mixed responses: on the one hand, people don’t report that their primary reason 
for moving into home ownership is the arrival of children, but on the other hand 67% of those 
who entered home ownership with children did so on average one year following the arrival 
of their first child (Beer & Faulkner, 2009). These findings suggest that birth also plays an 
instrumental factor in home ownership decisions in Australia.  
Hence, union formation and in particular the birth of a child have been considered as the 
primary triggers to entering home ownership. However, since the mid-1970s, younger 
households have been reported to show a steady decline in home ownership rates (Yates, 
2000). Home ownership transition is not only connected to marriage and childbearing, but 
also to socioeconomic circumstances such as employment status and income, but also 
parental resources and higher education. In addition, not only life course, but contextual 
factors play a large role in entering home ownership, including pricing and political 
framework of the housing market at the time (Kupke & Rossini, 2011; Mulder & Wagner, 
1998). In Australia, the Australian Bureau of Statistics has reported a decrease in home 
ownership rates in people aged 25-34 (Australian Bureau of Statistics, 2004; Flood & Baker, 
2010). Since these are only point in time estimates of households defined as home owners, 
we don’t know anything about individuals’ prior housing histories. However, based on these 
estimates there are debates about this observed decline3. Firstly, is this due to an actual 
decline in home ownership rates or is this a decline observed only in this age-group (Yates, 
2007a)? Secondly, if this decline is observed only in this age-group, what is the reason? Is 
it due to the non-availability of affordable housing or is this due to a delay in home ownership 
attainment due to a postponement of family formation processes? Either way younger adults 
are having a different housing experience now compared to the previous generations. 
Making the transition from renting to home ownership is difficult. Additionally, the risk of 
sliding down the housing career also exists for some home owners. Despite these 
difficulties, many (94%) young adults aged 15-29 year olds still aspire to own their home 
(Cassells & Harding, 2007). 
Home ownership for people in their mid-age has been associated with movements in the 
housing market, including possible upgrades to accommodate family needs, and slowly 
moving into outright home ownership, meaning that the mortgage that was taken out to pay 
                                            
3 Researchers reported incidence of people exiting and re-entering homeownership, which is higher, 13% 
compared to those that exiting permanently (Wood, Smith, Ong, & Cigdem, 2013)  
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for their home has been paid off completely. As Beer in his book on Housing transitions 
through the life course describes: “Mid life …is seen as the culmination of a household’s 
housing aspirations and needs, where many households maximise their consumption of 
housing” (Beer, Paris, Faulkner, & Clower, 2011). However, due to changes in the timing of 
life events the housing situation in mid-life has been reshaped. These life events include 
union formation and childbearing, but also union dissolution and the return of children to the 
family home (Beer & Faulkner, 2012; Kilmartin, 2000). Other socio demographic factors 
including employment and income continue to be important factors in ensuring housing 
stability, as are tenure type and family composition (Beer et al., 2011). 
Of the marriages that started in the 21st century in Australia, one third are expected to end 
in divorce, and mid-life is the time of the life course with the highest divorce rate (Hewitt, 
Baxter, & Western, 2005). Divorce or separation have significant impact on housing 
transitions, and have been associated with “drop-outs” of home ownership. Women have 
been found to drop-out of home ownership 4.5 times more than men (Feijten, 2005). An 
interesting study (Flatau, Hendershott, & Wood, 2004) reported that divorce resulted in a 
9% lower rate of home ownership compared to those that were married continuously (in the 
age group 35-64 years), but also that remarried individuals had the same chance of home 
ownership than those who were continuously married.  
Older age is associated with retirement, frailty, caring and independence. However, the life 
expectancy and the quality of life is increasing. Figure 2.1 visualises the Australian 
population structure by age and sex in 1950, 2010, 2050 and 2100, which shows the 
increasing aging population. Nevertheless, appropriate housing is necessary for the growing 
ageing population, which will direct housing policy, welfare and housing market.  
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Figure 2.1: Australian Population Structure, by age and sex, in 1950, 2010, 2050, and 2100. 
Source: United Nations World Population Prospect 2011 Revision. 
Understanding the needs of the older population and providing suitable housing and 
supportive community environments, is as important as the provision of medical and aged-
care. Based on Kendig’s definition of the housing career (Kendig, 1984), one retires, ages 
and dies in the family home; the aged population are expected to have reached the end of 
the housing trajectory. This is also reflected in the very high home ownership rates in the 
elderly, with 78% of Australians aged 65 years and more owning their home outright in 2009-
2010 (Lovering, 2014). In 1954 the Aged Persons’ Homes Act was introduced in Australia 
to “encourage and assist the provision of suitable homes for aged persons, and in particular 
homes at which aged persons may reside in conditions approaching as nearly as possible 
normal domestic life, and, in the case of married people, with proper regard to the 
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companionship of husband and wife.” (Aged Persons Homes Act, 1954-1973). This act was 
fundamental in establishing the foundation and direction of housing for the older population, 
in particular the provision of residential care and the development of nursing homes. The 
main difference between residential care and nursing homes is the level of care required, 
with the nursing home additionally providing medical care as well as assistance with daily 
activities. The objective of the Aged Person’s Homes Act, to provide suitable housing for 
older Australians, was called into question in the 1980’s when researchers reported the deep 
attachment older people have with their home, providing them with a sense of security and 
self-identity (Davison, Kendig, Stephens, & Merrill, 1993; Dupuis & Thorns, 1996), which is 
in contrast to the facilities in place: leaving the home to be cared for in another place. Choice 
in regards to housing is restricted for the elderly as available housing, including their own 
home, might be inappropriate. The older population is not homogenous as individuals differ 
in life experiences, behaviour, needs and desire, and especially with the distribution of the 
Australian aging population undergoing fundamental change. In 2011, 14% of the population 
were aged 65 or over, compared to around the turn of the 20th century, where the population 
aged 65 and over accounted for 4% of the population (Australian Bureau of Statistics, 2014).  
Purchasing a home later in life increases the risk that the mortgage is not paid off by the 
time of retirement, which is already being observed in Australia: the numbers of home 
owners that are approaching retirement with mortgages are increasing (census data) (Wood 
et al., 2013). Examining in detail the demographic factors that play an important role around 
the time of home ownership attainment are crucial to better understand the outcomes later 
on in the life course.  
2.4 Factors influencing home ownership attainment 
There are several factors from a household perspective that are associated with housing 
tenure transitions, or home ownership attainment in various ways. Both legal marriage as 
well as the birth of the first child have been reported to positively influence the transition into 
home ownership; some researchers report that legal marriage is the main trigger to move 
into home ownership (McDonald & Baxter, 2005), whereas others argue that childbearing is 
the most important factor for home ownership attainment. Other reasons why home 
ownership is beneficial include tax concession and unrestricted use and adaptability of the 
house.  
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The importance of relationship formation in particular legal marriage for home ownership 
attainment has been further emphasised by McDonald and Baxter (2005) and Merlo and 
McDonald (2002). It was reported that due to the delay in relationship formation, especially 
the delay for marriage, home ownership rates at young ages have been falling (McDonald 
& Baxter, 2005). This was supplemented by the finding that achievement of home ownership 
was highly associated with a shift to a dual-earner household, in particular union formation 
(Merlo & McDonald, 2002).  
Contradicting findings that childbirth is a trigger for home ownership attainment (Winter & 
Stone, 1999), are other findings that having children delays home purchase, and the more 
children one has, the longer the delay. These findings may be a reflection of the higher 
competing costs associated with the close proximity of home ownership attainment and the 
birth of a child. Additionally, women with preschool children are much less likely to be in the 
workforce which has an impact on the household’s financial situation (Evans & Kelley, 2008). 
The decision to buy a house is influenced by the financial situation of the family, as well as 
the housing market. Being a home owner requires relatively stable income to keep up with 
continuing mortgage payments, while at the same time, job security has become less 
certain. Similarly to the housing pathway, the job career was previously underpinned by the 
idea of a “job for life”, however, this has been replaced with increasing short-term contracts, 
casual work and possibly periods of unemployment (Beer et al., 2011). In particular, 
earnings from casual work are highly variable for individuals, and therefore keeping up with 
the basic costs of living, including mortgage payments, becomes challenging for individuals 
in these arrangements (Buchler, Baxter, Haynes, & Western, 2009). Employment (largely) 
determines the income and wealth of households and therefore acts as a driver for the 
realisation of home ownership aspirations. Hence, unemployment can interrupt the housing 
pathways and influence long-term housing aspirations and outcomes (Beer et al., 2011). 
Unemployment is one of the main reasons leading to mortgage default (Berry, Dalton, & 
Nelson, 2009). Berry et al. (2009) study on mortgage default reported that of 87 mortgagors 
who had been subject to the consequences of mortgage default  during 2008, over 60% 
indicated the trigger to slip into mortgage default was ‘loss/reduced income/work’. Couples 
with children and single-parents were over-represented amongst those in mortgage default 
(Berry et al., 2009).  
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Not only does employment have an effect on home ownership transitions, but also 
education. Education on its own has not been identified in the literature to affect home 
ownership transitions, however, the level of education achieved defines what type of work 
can be undertaken. This directs one’s labour market position and income, which in turns 
influences the ability to move into home ownership. Additionally, the labour market position 
in particular for women has changed. Many have entered graduate education, and better 
educated women have tended increasingly to have fewer babies and later on in life, whereas 
sole mothers with poor levels of educational attainment tend to give birth to children at an 
earlier age. More 30-year-olds remain single and ‘delays in partnering have led to delays in 
starting a family, which, as already discussed, influences the timing of home ownership 
attainment (Billari, Philipov, & Baizán, 2001; Merlo & McDonald, 2002). 
Moving into home ownership is not only determined by family events such as union 
formation and birth of a child, but also by factors that directly or indirectly regulate the ability 
to pay for housing on an on-going basis because once home ownership has been attained 
the next challenge is to maintain the home. A significant number of families are now dropping 
out of home ownership and families are generally taking longer to pay off mortgages. 
Several indices have been developed to assist with measuring the burden of housing costs 
on a household and these are discussed in detail in Chapter 6. The widely used 30:40 rule 
suggests that if a household belongs to the lowest 40% of the income distribution and pays 
more than 30% for housing, than that household is defined as having an affordability 
problem, referred to as housing affordability stress(Australian Bureau of Statistics, 2015).  
Despite the growing body of literature on housing affordability, up-to-date research on 
housing affordability has addressed issues more from an economic point of view, and less 
so on housing affordability trends over the life course, interrelated with life events such as 
partnership formation and birth of children. This is one of the contributions of my analysis 
discussed in Chapter 6.  
2.5 Theoretical Framework: The Life Course Theory  
Due to the different facets of housing, there are several frameworks that can be used to 
understand and describe housing consumption. This has been noted by key housing 
researchers Chris Paris (page 17): “I should emphasise, straight away, that I consider that 
any search for a unified ‘theory of housing’ is pointless, because of the multi-dimensional 
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nature of housing and the many different and legitimate perspectives which can be brought 
to bear on it. “(Paris, Beer, & Sanders, 1993) 
The life course approach is important for the study of housing pathways (Clapham, 2005). 
Transitions later on in life are influenced and shaped by earlier life experiences, which 
subsequently shape the life course (Elder, 1995). The life course theoretical framework 
takes into account outcomes of past experiences, decisions and relationships, in addition to 
current experiences. As explained by Elder (1995), the life course is studied as a social 
phenomenon. All the elements of the life course vary over time, space and individuals, and 
are to be negotiated in terms of opportunities and risks (Elder, 1985, 1995; Giddens, 1991). 
The term life course allows flexibility that is needed in the rather unpredictable events and 
changes in the life course that has emerged in contemporary society. 
Applying the life course approach to research on housing pathways implies that the outcome 
of a particular state or change from one state to another such as the transition into home 
ownership involves considering the complete housing pathway up to the current time period. 
This includes examining relationships with other factors that may influence the housing 
decisions of an individual through the life course. In other words, a person’s current housing 
situation reflects current circumstances but it also reflects the previous life course pathway 
that leads the person to the current situation. Family history, employment, education and 
income vary from person to person, influencing housing decisions by creating choices and 
constraints, and hence leading to different housing pathways and outcomes (Clapham, 
2005). 
While Elder and De Vaus introduce the life course from a sociological perspective, 
Clapham’s contribution is relevant to how pathwyas are changing. Clapham’s housing 
pathway approach builds on Kendig’s previous work on housing careers, where individuals 
were assumed to follow a traditional universal housing career. The housing careers were 
defined as upward moving in regards to tenure status, quality of housing and 
neighbourhood, which can be triggered by certain life events such as marriage, birth or 
labour market related changes. The housing careers were embedded within the life cycle 
stages, but since the life cycle stages are no longer clearly defined (What is the definition of 
old age? When does childhood finish or when does mid-life begin?), the expressions ‘life 
cycle’ as well as ‘housing career’ are no longer adequate. Clapham suggests that the 
meaning of home can change even though a person has not moved, and a person’s 
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subjective meaning of home is more important in postmodern societies . Clapham therefore 
argues that an approach to the analysis of housing is needed that can give due importance 
to the subjective meaning held by households. He has attempted to provide a framework for 
housing pathways that focuses on households, but without the inadequate assumption of 
universal pathways and more in line with the life course approach.  
What make pathways in general different are different lifestyles. Chaney (1996) argues that 
lifestyles are “patterns of action that differentiate people”. Lifestyles are influenced by 
culture, attitudes and customs, and this defines the way that an individual consumes goods 
and services. Most importantly, lifestyles also encompass individual’s choices: choice of 
housing, choice of family type and choice of relationship status.  
In the last quarter of the twentieth century the traditional life course was challenged by this 
concept of ‘choice’, which led to the loosening of traditions and resulted in a diversity of 
lifestyles (Clapham, 2005; Giddens, 1991). Many of these changes are associated with 
changing life course patterns, for example, individuals are now spending more time in further 
education, which can explain delayed entry into the labour force; union formation that may 
or may not result in marriage and timing for the birth of a first child that has been pushed 
back within one’s life course in the twenty-first century. Even though Clapham’s housing 
pathways concept is not a theory as such, it provides a framework for the analysis of housing 
pathways, while emphasising the dynamic nature of housing processes and the 
interrelationship with external aspects affecting the housing decisions.  
During the twenty-first century there has been an increase in the number of international 
studies analysing the interactions between life events and housing transitions using 
longitudinal quantitative survey data and most of these have been conducted in countries 
other than Australia (Clark, Deurloo, & Dieleman, 2003; Clark & Dieleman, 1996; Clark & 
Huang, 2003; Kulu, 2005; Kulu & Milewski, 2007; Michielin & Mulder, 2008; Mulder, 2006; 
Mulder & Lauster, 2010; Mulder & Wagner, 1993; Pollock, 2007). 
In this context, extracting evidence for the sequence of events and outcomes in life 
trajectories through a life course approach requires the analysis of longitudinal data for each 
individual in the study. 
2.6 Statistical Methodology for Longitudinal Data Analysis 
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Australian housing research has previously mainly utilised cross-sectional or quasi-
longitudinal data. The explanation for this is simple: extensive Australian national 
longitudinal data, capturing information on family events and housing transitions has only 
recently become available. Additionally, previous reviews emphasised the need for 
longitudinal data analysis: Phibbs (2000) found that where housing needs were not met, 
there were negative outcomes with respect to education, employment, family relationships, 
integration in the community, health and crime. They also found that the causal association 
of housing with health outcomes was unclear. Baxter and McDonald (2005) argue that in 
Australia legal marriage is the trigger to move into home ownership, whereas the 
international view is that childbearing is the most important factor for home ownership 
attainment  
The inability to identify the direction of causality using cross-sectional data is a common 
problem, as is the influence of factors that cannot or have not been measured. These 
difficulties can be overcome to a large extent with data collected via a national longitudinal 
population survey which includes a large number of data items and allows the application of 
sophisticated statistical methods to investigate multiple associations and causality. 
The following three sections provide details of the three analytical methods for longitudinal 
data that have been applied in this thesis, their development and applications. 
2.6.1 Analysing sequences of events 
Sequence analysis was originally developed by biologists to compare DNA sequences in 
order to establish the degree of similarities and to reach conclusions about common 
ancestors (Kruskal, 1983). Abbott’s work in the 1980s introduced this method to sociology 
(Abbott, 1983; Abbott & Forrest, 1986). In recent years a number of researchers have 
worked on refining the method (Studer & Ritschard, 2015)  
Sequences in sociology are referred to as ordered listings of a specified status, which are 
usually defined as values of a categorical variable such as tenure status or marital status, 
and are tied to a time axis defined in year or months, or in another less natural format. 
Sequences are of particular interest to sociologists using life course theory to study life 
trajectories, for example, educational trajectories and professional career trajectories. The 
main questions addressed with sequence analysis in regards to life course research are 
related to whether people share a ‘common’ life trajectory and how this trajectory can be 
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defined; and for those individuals not following the ‘norm’, how do they diverge from the 
norm?  
Abbott (1995) pointed out the discrepancy between the growing interest and importance of 
sequence problems as applied to life course research in sociology, and the common 
methodologies applied by sociologists that are rather non-sequential. Most classical 
theoretical approaches such as life course theory or career sequential theories embed the 
events into their temporal context. Traditional methods applied in sociology detach events 
from the network of information from the past and future. Survival or event history analysis 
focuses on the time to a specific event, without considering past or future parts of the overall 
trajectory. Sequence analysis addresses these theories directly by using the complete 
trajectory of states, and study trajectory patterns, which is only limited by the availability of 
data. 
The crucial process in sequence analysis is to measure how different individual sequences 
are from each other, in other words their dissimilarity. It is then possible to group the 
sequences that are most similar to each other and to distinguish between groups that are 
most dissimilar from each other. Several methods to measure this dissimilarity (dissimilarity 
measure) have been explored including measuring the dissimilarity based on counts of 
common attributes (Hamming, 1950), matching subsequences (Elzinga & Studer, 2015), or 
the ‘costs’ of editing one sequence into the other (Hollister, 2009; Levenshtein, 1966), which 
is referred to as optimal matching (OM), to name a few. However, the standard OM remains 
the approach most used in the social sciences (Aisenbrey & Fasang, 2010). To decide on 
which dissimilarity measure to choose, it is important to understand which aspect of a 
sequence is of interest, as different dissimilarity measures address different aspects when 
deriving the dissimilarity measure, such as which states were experienced, what was the 
overall distribution4 of the states and what was the timing5, duration6 and sequencing7 of 
these different distances (discussed in more detail in Chapter 3, Section 3.5.1).  
The ‘classic’ sequence analysis considers sequences from one domain, such as work career 
or retirement patterns (Abbott & Hrycak, 1990; Malo & Muñoz-Bullón, 2003; Scherer, 2001). 
                                            
4 Total time spent in a particular state within a sequence. 
5 Time (as age or date) at which the state occurred. 
6 How long the spell in a particular state was (successive time) 
7 The order of the states.  
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The sequence of housing states was modelled by Clark et al. (2003), and Stovel and Bolan 
(2004) used the sequence based approach to describe residential mobility histories.  
In social science research, particularly when applying the life course approach, sequences 
from different domains interplay with each other. Pollock (2007) and Gauthier, Widmer, 
Bucher, and Notredame (2010) introduced multi-channel sequence analysis, where several 
parallel sequences from different domains are examined. Pollock (2007) examines 
trajectories of housing tenure states, employment status, marital status, and responsibility 
for children in parallel. Recently, McMunn et al. (2015) addressed the question of de-
standardized life courses from a gender perspective by applying multi-channel sequence 
analysis to work-family life courses defined as three parallel sequences of work, partnership 
and parenthood status.  
In conclusion, sequence analysis is a useful descriptive tool that provides an overall picture 
of the data and helps to find patterns in histories.  
2.6.2 Statistical Models for Panel Survey data 
For research in the social sciences, surveys are often used to collect data on social and 
economic attitudes and behaviours from a well-designed representative sample of the 
population. Surveys that are administered repeatedly to collect data at intervals from units 
that retain their identity over time, for example from the same individuals, are referred to as 
panel surveys. The term “panel study” was first introduced by Lazarsfeld and Fiske (1938) 
in a marketing context, where the aim was to determine whether people were more likely to 
buy a product after they heard an advertisement on the radio, or whether they were more 
likely to hear the advertisement of a product after they’ve purchased it. Their proposal was 
to repeatedly interview a set of people, called the ‘panel’, to find the answers.  
Longitudinal data methods have developed rapidly in recent times as longitudinal data has 
become more available to researchers. Important international surveys that track individuals 
in households over time using panel surveys, include but are not limited to the Panel Survey 
of Income Dynamics (PSID) (since 1968), the German Socio-Economic Panel (GSEOP) 
(since 1984) and the Australian equivalent being the Household Income and Labour 
Dynamics of Australia (HILDA) Survey, which commenced data collection in 2001. In 
contrast to cross-sectional data, longitudinal data can provide additional information about 
progress and change in status of an individual (Rajulton, 2001). That is, longitudinal data 
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can provide information about both the percentage of people in a given state, such us the 
percentage of unemployed or married individuals, but also flows in and out of states, such 
as employment transitions (entering the labour market, changing jobs, becoming 
unemployed, retiring), housing transitions (entering home ownership) and relationship 
transitions (marrying, separating, divorcing). 
One of the advantages of applying panel data methods is that in some cases, ‘the panel is 
a necessary substitute for the use of a control group’ (Lazarsfeld & Fiske, 1938; Rajulton, 
2001). A control group in an experimental setting is the group that does not receive a 
treatment or a standard treatment, whereas the treatment group does receive the treatment. 
Both the treatment group and the control group should represent the same population, and 
only differ in the receipt of a treatment or not. The control group is then used as a benchmark 
to measure the effectiveness of the treatment. Defining a control group in the social sciences 
is not straight forward as social constraints such as marriage or income earned cannot be 
randomly allocated to a selection of the population:  
Suppose we want to examine the impact of marriage on men’s income. If we simply collect 
a sample consisting of married and single men, the income difference that we will observe 
between these two groups is not a reliable finding of the impact of marriage on men’s 
income. This is because men might be self-selecting into being single or being married. For 
example, it may be that men who have characteristics that lead to higher earnings, such as 
good education and high paying jobs, might also be the qualities women are looking for in a 
husband, and are hence more likely to marry. In other words, the sample of married men 
may have a significantly different profile than the sample of single men. This selection 
mechanism could drive the income differences that we have observed. From a purely 
experimental perspective, a better approach is to randomly assign a sample of single men 
into those who can be allowed to marry later on and those who cannot. Then we can 
compare the income of those who got married and those who did not. However, this is not 
feasible for obvious ethical reasons. Longitudinal or panel studies allow observations of the 
same people before and after an event such as marriage, employment, or birth of children 
for example. In effect, individuals serve as their own controls, because we observe 
outcomes of interest before and after events, which enables some control of the within-
individual variation before measuring a treatment effect. 
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Early panel data studies were analysed by estimating cross-sectional parameters with 
regression analysis and then using time-series methods to model the regression parameter 
estimates. However, using the usual regression analysis with panel data violates some of 
the assumptions of cross-sectional regression analysis, in particular the assumption that the 
observations in the sample are independent from one another. As every individual has at 
least two observations, these are at least partially dependent (Allison, 1990). Therefore 
statistical methods that adjust for this dependency in the observations are required. 
Variations of the these methods have been developed in several academic fields including 
statistics, public health and econometrics which has a particular focus on methods for panel 
survey data. There are several analytical models that are appropriate for a panel survey with 
two or more waves of data available, including the econometric panel regression techniques 
known as fixed (changed score) and random effects models (Johnson, 1995). These are 
extensions of the ordinary least squares (OLS) regression analysis of changed scores 
(Allison, 1990). The fixed effects model is applied in my thesis and discussed in detail in 
Chapter 3, Section 3.5.3, page 61. In brief, a fixed effects panel regression model describes 
changes within individuals8 only, and removes the impact of the variability between 
individuals that is unobserved and does not change over time; whereas the coefficients 
obtained from the random effects model reflect a weighted average of between individual 
differences and within individual differences. Bentley, Baker, Mason, et al. (2011) have 
applied the fixed effects model approach to investigate associations between housing 
affordability and mental health using the first seven waves of the HILDA survey. Bentley, 
Baker, and Mason (2011) examined whether the cumulative exposure to housing 
affordability stress is associated with poorer mental health. They compared the results from 
a fixed and random effects model and found differences: in the random effects model the 
mental health scores decreased with increasing cumulative exposure to housing affordability 
stress, whereas the fixed effects model shows no cumulative effect of housing affordability 
                                            
8 When analysing longitudinal or panel data, another important difference to cross-sectional data is the 
variation or variance of the data. Cross-sectional data has one parameter to measure the variance in the data, 
whereas in panel data the variance is divided into within and between individual variation. This means that 
there is measure for the variation of the observations of one individual, and one measure to capture the 
variation between the individuals (this will be discussed in detail in Chapter 3, Section 3.5.3, page 61).  
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stress on mental health, only the first year of experiencing housing affordability stress 
showed lower mental health scores.  
2.6.3 Statistical models for inter-related social processes 
An important issue when studying the effect of one type of life course event (e.g. having 
children) on the probability of another type of life course event (e.g. home ownership 
attainment) is that the underlying processes may be subject to shared or correlated 
influences (also referred to as heterogeneity) (e.g. Belot & Ermisch, 2009; Lillard, 1993; 
Steele, Kallis, Goldstein, & Joshi, 2005). Some of these influences are likely to be 
unobserved and, if ignored, will lead to biased estimates of the effects of the presence of 
children on housing tenure transitions. For example, people achieving home ownership may 
have unobserved aspirations that are associated with a higher probability of having children, 
or having a greater number of children. If the true effect of having children is increasing the 
chance of home ownership attainment, failure to allow for selection effect would lead to an 
overstatement of the effect of having children on home ownership attainment.   
Multi-process models were a fundamental contribution from econometrics, but Lillard in 1993 
was the first one to develop simultaneous related processes of event-history models, where 
the hazard rate of one process depends on the hazard rate of another process, or where 
one process depends on the duration of a related process. In the standard hazard model 
the hazard rate represents the likelihood of experiencing a particular event at a certain time 
point, given that the event has not occurred in any previous time period of the study 
timeframe. Lillard demonstrates these modelling approaches to marriage duration and 
fertility timing. So in a nutshell, multi-process model consists of equations of hazards which 
include correlated heterogeneity components (Lillard, 1993). 
In recent years there has been growing interest in the use of multi-process models (or 
simultaneous equations) in which social processes are modelled jointly with residual 
correlation between processes (e.g. Belot & Ermisch, 2009; Kulu & Vikat, 2007; Lillard, 
1993; Steele et al., 2005) 
There is a literature on the use of these models in the social sciences. Steele et al. (2005) 
analysed correlated event histories of relationship transitions and fertility. They model 
partnership transitions jointly with fertility, allowing for correlation between the unobserved 
woman-level characteristics that affect each process. They find a positive residual 
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correlation between the risk of partnership dissolution and the odds of a cohabiting 
conception. This finding implies that women who are prone to unstable partnerships have 
an above-average risk of conceiving during cohabitation. 
Kulu and Vikat (2007) investigate fertility differences by housing type by examining fertility 
variation across housing types and childbearing patterns following housing changes. Their 
findings report evidence of the view that housing conditions indeed shaped childbearing 
patterns. However, he also reports that the higher fertility levels for the first births for non-
movers in single-family is likely to also be attributed to selective moves. This means that 
women whose union was formed as a clear step to family formation were more likely to start 
their co-residence in single-family houses, whereas women who did not have any 
childbearing plans were more likely to move into apartments with their partner. 
Previous research has shown strong associations between past movement and current 
mobility. Belot and Ermisch (2009) investigated friendship ties and geographical mobility, by 
arguing that one of the driving forces behind this pattern is the strength of local social ties 
outside the household. Their approach was to estimate the process of friendship formation 
and residential mobility jointly, allowing for correlation between the unobserved 
heterogeneity factors of these two processes. They found the correlation between these two 
processes to be negative, suggesting that those that are more prone to movement, have 
fewer friends. Not allowing for correlation would have led to overestimation of the absolute 
effect of local ties, because those who tend to move more seem to be less sociable types.  
2.7 Research Objectives 
The primary research objective of my thesis is to describe and investigate housing tenure 
pathways of families with young children in Australia and to examine the key life events that 
are now driving their housing transitions. I conduct a longitudinal analysis of housing tenure 
pathways of families with young children from 2001 to explore how their housing trajectories 
have changed from those of previous generations of young adults, and to examine the 
interrelationships of theses trajectories with major life events.  
My research questions are divided into three distinct but related areas and are, from a 
housing pathways perspective, important research issues that have not yet been addressed. 
The first area of my research focuses on identifying the nature of housing pathways of 
families with young children in Australia, by examining the sequence of tenure status of 
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families across several years, and further examining the interrelation between housing 
pathways and other life events, in particular marriage and childbirth, with a focus on where 
in the life course do families enter home ownership. The second area explores the 
synchronicity of home ownership attainment and birth of a child, by examining the timing of 
these life course events. The third research area incorporates the findings from the 
preceding examinations by understanding the effect of timing and order of two life events, 
birth and the transition into home ownership, on measures of housing affordability problems. 
The three key research questions that reflect my area of research are fundamental to 
comprehensively understanding housing pathways of families with children in Australia. My 
distinctive contribution is to use data from a national longitudinal survey to examine housing 
pathways of families with children in Australia. This will provide empirical data to explore 
relationships that have not been examined in this way previously. Not only am I contributing 
to the substantive literature on housing, but also apply innovative statistical methods to 
longitudinal data. The first three research questions focus on the order of the life course 
events, the fourth, fifth and sixth questions focus on the timing of the life course events and 
home ownership attainment, and the last two research questions are investigating the effect 
of the order and the time of home ownership attainment and child birth on housing 
affordability measures.  
A: What are the housing pathways and associated family life events for families of 
child bearing age in contemporary Australia? 
1. What are the main housing pathways in relation to tenure status that can be 
identified? 
2. What are the interrelationships between housing pathways and marital status, 
employment and birth? 
3. When do families enter or exit home-ownership in relation to the other life events? 
B: What is the timing of birth relative to the transition into home ownership for married 
women?  
4. Is there a delay in home ownership following birth? 
5. Does home ownership trigger birth and how long after home ownership 
attainment until the birth of a child? 
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6. Is home ownership attainment and birth of a child similarly influenced and driven 
by correlated unmeasurable factors? 
C: Is the timing and order of the two major life events, birth of a child and transition 
into home ownership, associated with housing affordability problems? 
7. Is the timing and order of the two life events, birth of a child and transition into 
home ownership negatively associated with housing affordability? 
8. Is the timing and order of the two life events, birth of a child and transition into 
home ownership associated with housing affordability stress? 
This chapter provided a literature review of the substantive topic of housing tenure 
transitions in Australia, discussed the motivations for home ownership including the 
historical background of home ownership in Australia, and provided an overview of the type 
of housing transitions across the life course in the view of home ownership attainment. In 
regards to the review of the analytical methodology on life course research, I provided an 
overview of longitudinal panel methods applied in this thesis and identified the main 
variables that influence housing transition.  
The next chapter starts the analytical chapter series by thoroughly discussing the 
methodology applied in this thesis.  
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Chapter 3 Research Methodology 
The research in this thesis investigates the interrelationships among housing tenure 
transitions and family life events and the key factors associated with these processes. This 
is achieved by analysing longitudinal data for a sub-sample of individuals extracted from a 
national household panel survey. As outlined in the previous chapter, examining 
interrelationships among multiple social processes can be analytically complex and it is 
extremely important to identify the appropriate statistical techniques and methodologies for 
addressing the specific research questions. The statistical methods identified as suitable for 
analysing the longitudinal survey data to address the research questions in empirical 
Chapters 4-6, include a multichannel sequence analysis (Chapter 4), a multi-process 
discrete time event history analysis (Chapter 5), and fixed effects panel regression models 
(Chapter 6)  
The focus of this chapter is to:  
a) introduce the Household Income and Labour Dynamics in Australia (HILDA) survey, 
which is a household panel survey for collecting information on labour market and 
family dynamics and economic and subjective wellbeing. HILDA is the counterpart to 
large national representative panel studies in Europe, such as the British Household 
Panel Study (BHPS) in the UK, and the Socio-Economic Panel Study (SOEP) in 
Germany;  
b) describe the process for selection of the sub-sample of interest, referred to as 
Australian families of childbearing age, with and without children; 
c) identify the main variables used to define housing tenure status and family life events; 
d) describe the statistical methods used to address the research questions, including 
selected variables that are important for these analyses;  
e) report on attrition from the survey and to discuss the implications. 
Descriptive statistics are also presented to provide an overall summary of the characteristics 
of the population in the analytic sample.  
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3.1 Panel Data 
Household panel surveys are studies with a unique design, where a representative sample 
of households is selected from the population, and individuals in these households are 
followed and observed over a period of time. The household with all its adult members is 
considered to be a study unit and the individual is an additional study unit nested within the 
household. The individuals that participate from the beginning, or first wave, of the survey 
are called original continuing sample members. The number of individuals in a household 
can vary between time points (or waves), which is due to individuals moving in and out of 
the study and perhaps returning at a later point in time. If an external person moves into the 
household, they become part of the study for as long as they are living in the household, 
irrespective of the relationship the new member has to any of the members in the household. 
Possible scenarios are, for example, that a girlfriend or new partner moves in to the 
household; an adult child returns to the parent house after previously leaving to enter their 
home; an aging parent moves in to the household to live with an adult child(ren); or a shared 
household takes in an additional person. These individuals are referred to as temporary 
survey members. However, all temporary household members who have a child with a 
continuing sample member in the survey will become a continuing sample member 
themselves. This means that in the event of one parent moving out, both parents will 
continue to be interviewed, whereas without a child, the temporary survey member would 
stop being interviewed once they have moved out of the household. Additionally, all children 
born to a continuing sample member become continuing sample members, and will be 
interviewed when they have reached the age of 15 years.  These rules have also been 
applied to other international household panel surveys, such as the British Household Panel 
Survey (BHPS) (Brice, Buck, & Prentice-Lane, 2010).  
A typical characteristic of the design of panel studies is the ability to link data from the same 
individuals across waves, and thus to record responses from questions asked about the 
processes and transitions experienced by individuals from wave to wave throughout the 
study period. This is achieved by assigning a specific identity number (ID) to an individual, 
and this individual will have the same ID in every wave. This ID is typically referred to as the 
cross-wave identifier. Unfortunately, the HILDA survey datasets do not include a cross-wave 
identifier for the household level unit, but they do include a cross-sectional household 
identifier within a survey wave. This household identifier can vary across waves for the same 
household. Hence, it is not possible to track households across waves using this identifier, 
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but it is possible to identify individuals who live in the same household at every wave. For 
many households, the composition of members is likely to change as partnerships are 
formed and dissolved, adult children leave the family house to enter new households and 
share households are re-created. Households do not always remain consistent and 
therefore it is more feasible to track an individual and to monitor changes in the composition 
of the household throughout the individual’s life course. 
This research would not be possible without the availability of good quality panel data from 
a survey that collects observed data from a population sample of households and individuals 
over a considerable period of time. Panel data allows us to effectively examine the dynamics 
of social processes and their interrelationships at different stages of the life course. The 
HILDA survey is a nationally representative household-based panel study, which has been 
collecting data annually since 2001, and contains the variables required to address the 
research questions in this thesis. Data used for the analyses were extracted from the first 
ten waves (from 2001 – 2010) of the HILDA Survey. The HILDA survey was an initiative by 
the Australian Government through the Department of Social Services (DSS) in cooperation 
with the Melbourne Institute of Applied Economic and Social Research (University of 
Melbourne). This survey was chosen as the primary source of data because it is the only 
national household panel survey currently available in Australia that, by definition, collects 
information from the same households over time and hence enables observation of change 
in economic and social processes. Conveniently, the HILDA survey also collects housing 
related information and family events, such as marital status and birth of a first child, which 
are relevant and most suitable to address the research questions under consideration.   
The research questions focus on families of childbearing age, both with and without children, 
and draw from a relevant sample of data from the HILDA survey. The HILDA survey uses 
four different instruments to collect data, which are available from the HILDA website 
(http://www.melbourneinstitute.com/hilda/doc/questionnaires/default.html, accessed 
20/07/2015, 14.12:13hrs): 
• the Household Form (HF); 
• the Household Questionnaire (HQ); 
• the Person Questionnaire (PQ); and 
• the Self-Completion Questionnaire (SCQ). 
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The HF and HQ both capture data on household composition and information about the 
household rather than the individuals living in the household. This is generally provided by 
one household member. The PQ is administered to every member of the household aged 
15 years and older and collects information on topics including but not limited to education, 
employment, relationships, income and health. A SCQ is filled out by all persons who have 
also completed a PQ, however without the presence of the interviewer. The reason for this 
additional questionnaire completed in the absence of the interviewer is that it contains mainly 
attitudinal questions which the interviewee might be uncomfortable to answer in a face-to-
face interview. The questions are related to topics including, but not limited to, general health 
and wellbeing, lifestyle, personal finances, job-related issues and parenting. The attrition 
rates recorded for HILDA are higher in the beginning of the study, 13.2% at wave two and 
9.3% at wave three, compared to the more recent waves, 4.8% at wave eight and 3.7% at 
wave nine. Detailed information on response rates for the HILDA study can be found in the 
HILDA User Manual (Summerfield et al., 2014). 
At wave one, the HILDA sample is close to being representative of all residents of private 
dwellings in Australia, with a few exceptions. Based on individual characteristics, Sydney 
residents and immigrants with a non-English-speaking background were under-represented 
in the HILDA sample, whereas women and married individuals were over-represented, as 
well as couples with children under the age of 15 years. However, although bias in the HILDA 
data is present, it is not large enough to make the data invalid (Watson & Wooden, 2004). 
The first ten waves of data, from 2001 until 2010, were considered for this thesis. In wave 
one 7,682 households from across the nation responded to the survey leading to interviews 
with 13,696 individuals aged 15 years and older (for further information on study design see 
Wooden and Watson (2001)). In order to investigate large-scale social and demographic 
trends and processes as proposed for this thesis, the HILDA survey was identified as the 
most appropriate source of the required data in Australia. 
3.2 Analytic Sample 
The analytic sample of Australian families of childbearing age, with and without children, 
was derived by constraining the population in a number of ways. The following restrictions 
were applied to the survey participants at wave one.  
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• The first determining factor was the age of own residential and non-residential children 
at wave one. Parents, male and/or female, with own residential or non-residential 
children under the age of eighteen at wave one were included, independent of their 
marital status (male n=2001; female n=2317). 
• Individuals with foster children were excluded from the sample (n=27). 
• Men and women without children were included in the sample, independent of their 
marital status but restricted by the age group corresponding to the age range of parents 
with children under the age of eighteen years. The age of parents of residential and non-
residential children at wave one was taken as a reference. For male parents, the mean 
age at wave one was 38.8 years (min=19; P25=33 years; median=39 years; P75=44 
years; max=67 years), whereas for female parents the mean age at wave one was 36.0 
years (min=16 years; P25=31 years; median=36 years; P75=41 years; max=59 years). 
The number of individuals with recent (< 2 years ago) family additions decreased with 
older age; 21 out of 442 male individuals with recent family additions were in the upper 
quartile of the age range for males, that is older than 44 years. Of the 511 female 
individuals with recent family additions only five were in the upper quartile of the age 
range for females, which is older than 41 years. Therefore, the age value of the third 
quartile of the gender specific age range for parents with residential or non-residential 
children under eighteen years of age at wave one was used as a cut-off value for the 
inclusion of single male and female individuals without children at wave one in 2001, 
being 44 years and 41 years respectively (male n=2163; female n=1867). 
As HILDA begins surveying children when they turn fifteen, there are no individuals included 
in this sample that are younger than fifteen at wave one. This resulted in an analytic sample 
size of 8,348 individuals that were interviewed at wave one, and followed for ten consecutive 
years. 
Table 3.1 shows the average age of individuals with or without children under the age of 
eighteen, by gender at wave one. The average age (37.3 years) of individuals with children 
is twelve years higher compared to individuals without children (25.5 years). The male 
female ratio in the analytic sample is approximately 1:1. For females the odds of having at 
least one child to not having children is 1.24, compared to males, where the odds of having 
children to not having children are 0.93. Subsequently, there are more females with children 
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in the sample than without children, but (slightly) less male individuals with children than 
without. 
Table 3.1: Mean age at wave one (standard deviation and size) of the analytic sample by 
gender and by status of children present. 
Mean Age 
(SD) 
N 
Own children under 18 years 
Gender [1] with children [2] without children Total 
[1] Male 
38.8 26.2 32.2 
(7.5) (8.5) (10.2) 
2,001 2,163 4,164 
    
[2] Female 
36.0 24.7 31.0 
(7.0) (7.6) (9.2) 
2,317 1,867 4,184 
    
Total 
37.3 25.5 31.6 
(7.4) (8.1) (9.7) 
4,318 4,030 8,348 
 
3.3 Sample Size and Attrition 
Longitudinal data frequently suffer from problems of attrition, where individuals that have 
previously been interviewed, no longer respond in subsequent waves, or may respond 
intermittently. This particularly is a problem if the attrition is not random, meaning that people 
with a particular set of characteristics are less likely to respond continuously. The analyses 
in this section were undertaken to explore sample size, some selected characteristics and 
attrition from the analytic sample derived for wave one.  
The population of interest to this research is Australian families with children under the age 
of 18 or in childbearing age as defined in Section 3.2. This sample includes n=8,348 
interviewed individuals at wave one. In order to obtain a better understanding of the 
characteristics of responding people in the analytic sample, person outcomes for each wave 
were cross-tabulated with the previous wave and the results are shown in Table 3.2. A 
common measure of the re-interviewing success is the attrition rate, calculated as the 
percentage of respondents in the previous wave that did not provide an interview in the 
current wave (non respondents), excluding those that are out of scope (that is, those that 
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have died or moved overseas). Note that no distinction is made between the different types 
of non-response, such as refusal or non-contact. The attrition rate consistently decreases 
from 14.8% at wave two to 3.7% at wave ten, and overall is very similar to the attrition rates 
of the complete HILDA sample, except at wave two, where the attrition rate of this analytic 
sample is 1.5% higher than the attrition rate at wave two of the complete HILDA sample. 
The attrition rate at wave two was significantly different between the analytic sample (14.8) 
and the complete HILDA sample (13.2). This is in line with the sample selection criteria as 
described above and findings on characteristics of individuals who are more likely to attrit 
between wave one and wave two in the complete HILDA sample: people aged 20-34 have 
a higher attrition rate between wave 1 and wave 2 (Watson and Wooden, 2004) compared 
to those aged 55 and over (Watson & Wooden, 2004).  
Table 3.2: Wave to wave attrition rate for the analytic sample. 
  Interviewed* Re-interviewed# NR^ OS
@ Attrition Rate (%) 
Attrition 
Rate (%)** 
       
W1 8348 - - - -  
W2 7020 7020 1233 95 14.8 13.2 
W3 6561 6252 701 67 10.0 9.6 
W4 6215 5941 548 72 8.4 8.4 
W5 6147 5788 370 57 5.6 5.6 
W6 5996 5780 309 58 5.0 5.1 
W7 5729 5589 334 73 5.6 5.3 
W8 5595 5419 273 37 4.8 4.8 
W9 5598 5358 197 40 3.5 3.7 
W10 5480 5346 210 42 3.8 3.7 
*Total interviewed in current wave 
**Attrition rate total HILDA sample 
# interviewed in previous wave, re-interviewed in current wave   
^ non-respondent  
@ out of scope 
In longitudinal studies, at any given occasion (wave) the characteristics of losses can be 
determined and compared with those that were re-interviewed. If there is any bias in the re-
interviewed sample, suitable weights can be used to compensate for this in descriptive 
analyses if they are available. Some analyses in this thesis were undertaken using a 
balanced dataset. Therefore, an investigation was undertaken to determine whether the 
individuals that were interviewed at all ten waves were significantly different to those that 
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had an interrupted interview pattern. To achieve this, a binary variable was created to 
identify individuals who were interviewed at all ten waves (value=1) and those who were not 
(value=0). A valid method to examine bias due to attrition is the use of logistic regression. 
Hence, a logistic regression was conducted with the identifying variable as the dependent 
variable, with explanatory (or independent) variables comprising a set of demographic 
characteristics at wave one that included gender, age, marital status, responsibility for 
children, employment status and tenure status. The results from this analysis are shown in 
Table 3.3. 
Table 3.3: Results of logistic regression, showing demographic 
characteristics of individuals associated with a balanced interview pattern, 
compared to individuals with an incomplete interview pattern. 
 Balanced Sample, 
Interviewed at all ten waves  
Gender   
     Female  0.22*** 
     Male  - 
   
Age  0.02 
Age-squared  <0.001 
   
Marital Status   
     Married  - 
     Defacto  -0.20* 
     Div/Sep/Wid  -0.02 
     Never Married  -0.31*** 
   
Responsibility of 
Children 
  
     No children  - 
     Children0-4  0.03 
     Children 5-18  -0.37*** 
     Children >18  -1.12* 
   
Labour Status   
     Employed  - 
     Unemployed  -0.25* 
     Not in labour force  -0.20** 
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Tenure Status   
     Owning outright  - 
     Paying off  0.31*** 
     Renting-private  0.02 
     Renting-public  0.04 
     Other  >-0.001 
     Living with parents  0.08 
Constant  -0.71* 
n  8179 
R-squared  0.03 
AIC  11003.61 
BIC  11122.76 
*p< 0.05, **p< 0.01, ***p< 0.001 
 
Compared to the individuals with an incomplete interview pattern, the balanced sample at 
wave one is more likely to be female, and more likely to be paying off a mortgage rather 
than to have obtained outright ownership of their home. The individuals in the balanced 
sample are also more likely to be married rather than in a defacto relationship or never 
married and employed rather than unemployed or not in the labour force. Finally, the 
balanced sample is more likely to contain individuals without children relative to children 
aged five and older. In other words, attrition from the sample was more likely to occur for 
men, individuals who are renting or living at home with parents, those who are unemployed 
or not in the labour force and those with children more than five years of age. 
3.4 Tenure Status and Life events 
This thesis has investigated the interrelationships among housing transitions, in particular 
change in tenure status, and major life events in early adulthood, in particular relationship 
formation and birth of children. This section defines the variables used throughout all the 
analyses in this thesis.  
3.4.1 Tenure Status 
Housing tenure status of an individual was measured using the following question in the 
HILDA survey: “Do you (or any other members of this household) own this home, rent it, or 
do you live here rent free?” At wave 1, the available responses were (1) own / currently 
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paying off mortgage; (2) rent (or pay board) / rent-buy scheme9; and (3) live here rent free / 
Life Tenure. For waves 2-10, the available responses were slightly different, including an 
additionallycategory to distinguish the renters between the rent (or pay board) and rent-buy 
scheme. In order to analyse tenure status across all ten waves, the possible responses for 
tenure status were required to be comparable. This was achieved by combining the two 
categories rent (or pay board) and rent-buy scheme for waves 2-10 into one category.  
The tenure status of renting was further categorised, according to who the household was 
renting from. Over the ten waves, considering a pooled person-wave dataset in which tenure 
status is recorded at each wave for each individual, the following categorizations were made: 
Households were referred to as ‘renting-private’ (n=16,715), if they were renting from a 
private landlord or real-estate agent (n=16,328), caravan park owner or manager (n=76), an 
employer (n=301) or a manager of a complex/village (n=10). Households were classified as 
‘renting-public’ (n=2,459) if they were renting from a government housing authority (n=2,152) 
or a community or Co-operative housing group (n=307). Households renting their homes, 
without any specification on who they were renting from (n=413), were combined with the 
group that live rent free (1,544), and together referred to as ‘other’. Table 3.4 (using pooled 
person-wave data) shows the breakdown of tenure status coded with three and four 
categories, and highlights in particular how the tenure status ‘rent’ is divided into rent-private, 
rent-social, other and missing when tenure status is coded with four categories. 
Table 3.4: Tenure status categories, recoded. 
  Tenure status; four categories 
Tenure 
status;  
three 
categories 
Own Rent-private 
Rent-
social Other Missing Total 
Own 43114 0 0 0 0 43114 
Rent 0 16715 2459 413 13* 19600 
Rent Free 0 0 0 1544 0 1544 
Total 43114 16715 2459 1957 0 64258 
*There were n=13 instances where no information on landlord was given, 
hence the tenure status for these individuals was set to missing. 
For some parts of the analyses, the category (1) ‘own/currently paying off’ was further 
partitioned, by incorporating additional information on finance for home owners, in particular 
                                            
9 Rent-buy schemes, also referred to shared equity schemes is a form of assistance, typically for low-income 
households, whereby the tenant and the government both purchase a share of the property.  
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whether a mortgage was taken out to finance this home and if this mortgage had already 
been paid off. It was necessary to create a new variable based on information from three 
survey questions that taken together allowed me to distinguish between home owners 
owning their property outright and home owners who were still paying off a mortgage. The 
first survey question asked whether mortgages or home loans were taken out from a bank, 
a credit union, or some other financial institution to help pay for this home (variable name: 
hsmguse) and whether this has been paid off completely now (variable name: hsmgpd). The 
second survey question related to whether money was borrowed from anyone else (variable 
name: hslnoth), such as a friend, relative, solicitor or community organization, to help pay 
for this home and how much of this is still owed (variable name: hslnowe). The third survey 
question asked whether any other home loans were secured against this property (variable 
name: hssluse).  
The following flow chart shows how these variables were used to make a decision on 
whether an individual is an outright home owner or a home owner with a mortgage (Figure 
3.1). For example, following the far left path in the flow chart, a person who has taken out a 
mortgage from a bank (hsmguse=YES), and has paid it off already (hsmgpd=YES), but has 
borrowed money against the house from someone else (hslnoth=YES) and still owes money 
back (hslnowe>0), would be classified as a home owner currently paying off a mortgage.  
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Figure 3.1: Decision tree to distinguish between outright home owners and being a home 
owner with a mortgage. 
Over the ten waves of a pooled person-wave data the 43,114 person-waves categorised as 
home owners (undistinguished) were grouped into 23.1% (N=9,969) person-waves defined 
as home owners, ‘owning-outright’, and 73.0% (N=31,458) home owners, ‘owning-paying 
off a mortgage’. For the remaining 3.9% (N=1,687) person-waves categorised as home 
owners, the tenure status was set to missing, which was due to missing information for the 
financing of the home.  
An additional complication in regards to identifying tenure status was that this information 
was collected on a household basis; this means that if one individual (not identifiable) in the 
household owns the home, everyone included in this household is categorised as a home 
owner. This is particularly erroneous when observing the housing pathway for a teenage or 
adult child that lives in his parents’ house at the beginning of the survey, and then moves 
out into a rental home sometime throughout the ten waves. This individual would change his 
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tenure status from being a home owner to becoming a renter, which generally speaking is 
referred to as a drop–out of home ownership. In the application here however, this 
generalization is not appropriate. Hence, an additional category for tenure status was 
created, which identifies teenage and adult children living with their parents, independent of 
the household’s tenure status. Having this extra category for tenure status provides critical 
information on when children were leaving the parents’ home, or when they were moving 
back to live with their parents.  
There is more than one way to identify children living with their parents. I used the 
relationships within the household and the household type to identify children living with their 
parents. The relationship between each member in the household is recorded during the 
interview in the relationship grid. 
The relationship grid is a structure for recording all relationships within the household. Figure 
3.2 shows a relationship grid as it is used in the household questionnaires. On the left side, 
19 types of relationships are listed which are used to describe the relationships between the 
household members. Every household member has a person ID assigned, which is different 
from the cross-wave identifier mentioned earlier. The relationship grid in Figure 3.2 is an 
extract from the wave one survey and allows the listing of relationships for up to 12 
household members. This was extended to 14 household members from wave two and to 
16 household members from wave six and following. The relationship grid is read the 
following way: Person with ID number x (row ID) is the ‘type of relationship recorded’ of 
person with ID number y (column ID). For example, the first relationship was defined as ‘type 
5’ (Figure 3.2). This will read person with ID 07 (row ID) is step child (relationship recorded 
as 5) of person with ID 02 (column ID).  
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Figure 3.2: Relationship grid, used to record the relationships between people in the 
household in the HILDA survey. Source: HILDA Household Form Wave1.  
Source:https://www.melbourneinstitute.com/downloads/hilda/Questionnaires/HouseholdFormW1.p
df, accessed 29/07/2015, 13:55hrs. 
In the dataset used for analysis, the information from the relationship grid is saved in the 
variable rg”ID”, which is defined as the relationship of self to “ID”. For example, the value of 
rg02=8 means that the person with ID 02 is self’s stepparent (in my example here self is 
person ID 01). Other examples of a relationship include ‘own child’, ‘parent’, ‘grandparent’, 
‘not related’. The information from the relationship grid was used to identify adult children 
living with their parents.  
A household type is assigned based on the combination of family and non-family members 
in the household. The rule of thumb for assigning household type was to treat the couple 
relationship as the core relationship, followed by the parent-child relationship, giving the 
most recent generation precedence over an older generation. Other family members are 
attached as appropriate. Following this rule, a couple living with one’s parent are classified 
as ‘couple family without children with other related’, or a lone parent living with her mother 
is classified as ‘lone parent with children <15 with other related’. There were twenty six 
different categories for household types.  
The following rules were applied to identify adult children living with their parents, using the 
information from the relationship grid and household type: 
5 
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• For the household types of couple families, with children (aged <15, dependent or 
non-dependent), without others or with other not related, the children were identified 
using the relationship between each member in the household and assigned the 
tenure status ‘living with parents’. This rule was applied independent of the 
household’s tenure type. The tenure status of related or other not related household 
members remained unchanged. 
• For the household types of lone parents, with children (aged <15, dependent or non-
dependent), without others, with other related, or with other not related, the children 
were identified using the relationship between each member in the household and 
assigned the tenure status ‘living with parents’. For example, a single parent, living 
with one of their own parents, would be referred to as lone parent, with children, with 
other related, and both, the first and second generation child have the tenure status 
‘living with parents’. Similarly to the above, the tenure status of related or not related 
household members remained unchanged. 
For the remaining household types, it was not feasible to separate out children living with 
their parents. This particularly refers to household types of couple families, with or without 
children, with other related (1.6% across all ten waves), where other related frequently refer 
to one parent of the couple, and multi-family households (1.5% across all ten waves), where 
two or three generations live together in one household.  
The following Table 3.5 summarizes the outcomes of the re-classification of tenure status 
from any other tenure status to the ‘living with their parents’ status (referred to as the 
‘Parents’ category from hereon and in the table), using pooled data of the ten waves. The 
row names refer to the tenure status categories without the ‘Parents’ category, whereas the 
column names refer to the tenure status categories including the ‘Parents’ category. 
Additionally, the category ‘Owning’ is further divided into ‘Owning outright’ and ‘Paying off’. 
More importantly though, in the column ‘Parents’, the same breakdown can be observed: 
the first cell that shows individuals that have been recoded to ‘Parents’ and previously been 
coded as ‘Owning’, there are also three numbers listed: the first number refers to those that 
were previously coded as ‘Owning’ (not further defined), a) those that were coded as ‘Owing 
outright’ and b) as ‘Paying off’. Of the 43,114 person-waves that were categorised as 
‘Owning’, 13.9% (N=6,005) were recoded to ‘Parents’. Equivalently, 27.7% (N=2,760) 
previously coded as ‘Owning outright’ and 9.3% (N=2,927) coded as ‘Paying off’, were 
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recoded to ‘Parents’. For the tenure categories private and social rent, the percentages of 
recoding were 5.1% (N=849) and 16.7% (N=412) respectively.  
Table 3.5: Cross-tabulation of tenure status with four categories and five categories, showing 
the change of coding from any other tenure status to living with parents, using a pooled 
sample of all ten waves. 
  Tenure status; five catgegories 
  
Owning 
a) Owning outright 
b) Paying off 
Rent-
private 
Rent-
social Other 
Parents 
 Total 
Tenure status;  
four categories       
Owning 
a) Owning outright 
b) Paying off 
37,109 0 0 0 6,005 43,114 
a) 7,209    a) 2,760 a) 9,969* 
b) 28,531    b) 2,927 b) 31,458* 
       
Rent-private 0 15,879 0 0 849 16,728 
       
Rent-social 0 0 2,047 0 412 2,459 
       
Other 0 0 0 1,859 98 1,957 
Total  37,109 15,879 2,047 1,859 7,364 64,258 
*not at all occasions did home owners have sufficient financial information to make a decision on 
whether they are outright home owners or are paying off a mortgage. The tenure status for these 
individuals were set to missing (n=1,687 person-waves across all ten waves).  
3.4.2 Life Events: Relationship Formation and Birth 
The family life events of primary interest in my thesis are relationship formation and 
becoming a parent with the birth of a child (see Chapter 2, Section 2.3). Change in marital 
status from one wave to the next was used to identify a relationship transition. Marital status 
was derived from responses to questions on registered marital status and (if not married) 
whether living with a de facto partner or not. The categories available for marital status at 
every wave are (1) legally married, (2) de facto, (3) separated, (4) divorced, (5) widowed, 
and (6) never married and not de facto. For this research, it was not of importance to 
distinguish between being separated, divorced or widowed, as the housing tenure is not 
differently affected by each of these three situations that arise following the ending of a 
partnership, and hence the categories (3) separated, (4) divorced and (5) widowed were 
combined into one.  
50 
 
For the analysis in Chapter 5 where I am investigating the synchronicity of birth and home 
ownership transitions of married individuals, I needed to identify periods of time in which 
individuals reported that they were in a marriage partnership. For this purpose I used the 
month and year of the relationship change to identify a marital transition. Additionally, for 
those individuals already married when they were first interviewed at wave one, the date on 
which they were married was available as retrospective data. More information on how these 
periods of marriage were defined and created is available in Chapter 5 in Section 5.2.2.1 on 
Defining the time “at risk”. 
To identify whether and when a woman became a mother, two different approaches were 
used. In Chapter 4, where I develop a typology of housing pathways and family events, the 
age of the youngest child was used. This allowed identifying whether there was a birth 
between any two waves, and in combination with the marital status, it was then possible to 
identify whether there was a birth and a relationship change between any two waves. In 
Chapter 5 however, I was interested in the timing of the birth of a child in relation to first 
whether it occurred within a relationship, and second whether it occurred before or after 
home ownership attainment. In this case, I used the month of a child’s birth date to identify 
the birth of the first child. Both approaches are explained in more detail in each of the 
analytical Chapters 4-6. 
3.4.3 Housing Affordability and Housing Affordability Stress 
One way to examine housing affordability is to look at individuals whose spending on 
housing costs is likely to impact on their ability to afford other living costs. In other words, 
examining the ratio of housing costs to income (Australian Bureau of Statistics, 2015). The 
housing cost to income ratio is widely accepted and applied (Beer, Kearins, & Pieters, 2007; 
Bentley, Baker, Mason, et al., 2011; Yates, 2007b).  
In my thesis this ratio was calculated using reported monthly mortgage or rent payments, 
divided by monthly disposable household income (which is the financial year disposable 
household income divided by twelve).  
The rent payments were collected in the survey with two questions: “How much does this 
household usually pay in rent or board?” and “What period does that payment cover?”. Using 
data from both survey questions it was possible to derive monthly rent payments. In regards 
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to home owners, data on mortgage payments was gathered by an item in the survey10 that 
recorded the amount of the usual repayment. If an individual was not required to make 
mortgage repayments, the dollar value of monthly repayments was recorded as zero. 
Similarly, payments were recorded as zero for those individuals that had been classified as 
living with their parents (Section 3.4.1, page 42).  
The financial year disposable household income is a derived variable which not only 
includes wages and salary but also takes into account investment income, Australian 
Government income and non-income support payments. Although the Australian Bureau of 
Statistics recommends the gross household income for deriving the housing cost to income 
ratio (Australian Bureau of Statistics, 2015), this is not possible, as in the HILDA survey 
gross income is reported in income bands rather than as a continuous measure and hence 
the housing cost to income ratio would not be able to be computed. 
In regards to housing affordability stress, there is also more than one way to measure it and 
a discussion about this can be found in in Chapter 6, Section 6.5.2. The 30/40 rule is 
frequently applied in the literature, defining households whose housing costs are higher than 
30% of the household income and additionally are in the bottom 40% of the income 
distribution, as experiencing housing affordability stress (Australian Bureau of Statistics, 
2015). However, for longitudinal data analysis, it is not necessary to restrict the population 
to those that are in the bottom 40% of the income distribution (Wood and Ong 2009). This 
is due to the changes in the composition of households in the bottom 40% of the income 
distribution over time due to mobility across the income distribution. Therefore, for purposes 
of this thesis, individuals whose housing costs are higher than 30% of the household income 
are defined as experiencing housing affordability stress.  
3.4.4 Control Variables 
Different sets of control variables are relevant for each of the research questions addressed 
in the three analytic chapters. 
The main focus of Chapter 4 is housing pathways, as in housing tenure change and the 
parallel examination of specific life events known to affect the decision of housing tenure 
change. The specific life events of interest for this chapter, with the objective to define 
                                            
10 How much is the usual repayment on this loan? [Record whole dollars] If no specific payments are usually 
made (e.g., line of credit), then record zero dollars.  
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‘holistic’ pathways, are changes between waves in marital status, age of youngest child in 
the household and changes in employment status.  
Housing tenure status was categorised into [1] paying off/owning a home, [2] renting (private 
sector11), [3] renting (public sector12), [4] other13 and [5] living with parents, as previously 
defined (see Section 3.4.1).  
Marital status was categorised into [1] legally married, [2] de facto, [3] separated, divorced 
and widowed and [4] never married and not de facto.  
Age of youngest own child was grouped into four categories, with [0] indicating no own 
children present in the household, [1] own child aged five and under present in the 
household, [2] own child in the household aged 6-18 years, and [3] representing own adult 
child (aged 18 and above) are present in the household.  
For employment status, three main groups were considered, [1] employed, [2] unemployed 
and [3] not in the labour force.  
A summary of these variables for wave one in 2001 can be found in Section 4.2.2 of Chapter 
4. 
In the second analytical chapter, Chapter 5, the focus of the analysis is on the timing and 
the synchronicity of the two processes, first birth and transition into home ownership (of 
women). The control variables for this analysis included women’s age at the beginning of 
the relationship measured in years.  
Country of birth was used to identify respondent’s ethnicity, and coded as [1] Australian-
born, [2] born in a European country, [3] born in an Asian country, and [4] other. 
Highest level of education achieved and mother and father’s occupation when the participant 
was 14 years of age was used as proxies for socio-economic status.  
Highest level of education achieved (by 2001) was categorised into [1] Bachelor or higher 
degree, (2] Diploma, [3] Trade or Certificate, and [4] Year 12 and below. 
                                            
11 Housing tenure status ‘renting (private sector)’ was defined as renting from a private landlord/real estate 
agent, a caravan park owner/manager, an employer, or from a manager of a complex/village. 
12 Housing tenure status ‘renting (public sector)’ was defined as renting from a government housing 
authority, or a community/cooperative housing group. 
13 Housing tenure status ‘other’ was defined as rent free tenure arrangements and renting arrangements 
where it was not further specified who the household rents from.  
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Mother’s and father’s occupation was each grouped into four broad occupational categories: 
[1] Manager and Professionals, [2] White Collar, [3] Blue Collar and [4] did not have a job.  
Summary statistics can be found in Section 5.4.1 of Chapter 5, Table 5.2: Summary statistics 
of the explanatory variables. 
The control variables for the analyses in Chapter 6 were considered to be associated with 
housing affordability, and included employment status and educational attainment as proxy 
measures for the individual’s socio-economic status (SES), marital status, state and 
remoteness area and age. 
Educational attainment has been measured as the highest level of education achieved and 
was grouped into [1] high (Postgraduate, Graduate Diploma/Certificate, Bachelor/Honours), 
[2] medium (Advanced Diploma, Diploma, Certificate I,II,III,IV or Certificate not defined) and 
[3] low (Year 12 and Year 11 and below).  
Employment status was categorised into [1] fixed employment, [2] casual employment, [3] 
permanent employment, and being [4] unemployed and not in the labour force. 
Marital status was controlled for in the models and grouped into [1] married, [2] de facto, [3] 
separated/divorced/widowed, and [4] never married and not defacto.  
The Australian states and territories include [1] New South Wales (NSW), [2] Victoria (VIC), 
[3] Queensland (QLD), [4] South Australia (SA), [5] Western Australia (WA), [6] Tasmania 
(TAS), [7] Northern Territory (NT), and [8] Australian Capital Territory (ACT).  
Remoteness area is classified by [1] major city, [2] inner regional Australia, [3] outer regional 
Australia, [4] remote Australia and [5] very remote Australia. 
Individual’s age was measured in years.  
A summary table of the control variables for Chapter 6 can be found in Table 6.1: Frequency 
table of explanantory variables for wave 1 in 2001 and in 2010., Chapter 6, Section 6.6. 
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3.5 Analytical Methods 
Longitudinal surveys provide data suitable for sophisticated statistical analysis, which 
includes analyzing change over time, predicting long-term or cumulative effects, predicting 
cause-effect relationships, or investigating the timing of an event (Hsiao, 2003). Generally, 
the goal is to characterize the change in a response over time and to identify the factors that 
influence that change. Unlike a cross-sectional study, where the data set contains 
observations on multiple variables observed at a single point in time for each unit in the 
study, the data set from a longitudinal study consists of repeated observations for the same 
unit over a period of time. A unit can be an individual or there can be an overarching higher 
level unit that is comprised of several lower level units. In data from the HILDA survey, the 
higher level unit is the household unit and information is collected annually from all 
individuals forming that household. This means that we have repeated observations for the 
individuals; this is referred to as person-year observations being nested within individuals. 
The advantage of longitudinal studies is that they allow a direct study of change, revealing 
shifting attitudes and patterns of individual behaviour that might go unnoticed with other 
research approaches. That is, we can capture within-individual change as well as between-
individual differences, which is only achievable with a longitudinal study design. In contrast, 
when analyzing cross-sectional data, only the between-individual differences can be 
estimated.  
One distinct feature of longitudinal data is that there are repeated observations from each 
unit over time and hence the observations from one unit are positively correlated. In other 
words, the observations from one unit are more similar to each other compared to the 
observations from another unit. This needs to be to be addressed in longitudinal data 
analysis through appropriate model specification.  
Methods for the statistical analysis of longitudinal data are often complex, and previously, 
most Australian housing research has largely relied on cross-sectional survey data. The 
three analytical chapters presented in this thesis apply three very distinct analytical 
longitudinal methods to investigate the research questions. By investigating the 
interrelationships among housing tenure trajectories and a particular set of life events, one 
of the first questions addressed is the order of housing tenure transitions and the life events: 
What are the housing pathways and associated family life events for families of child bearing 
age in contemporary Australia? 
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Investigating the order of how housing tenure transitions and life events occur, requires the 
description and exploration of individuals’ unique trajectories of life experiences. These 
trajectories can then be compared and the most common pathways identified. The approach 
to analysis used to study a pathway through a single type of event such as housing tenure 
is described in Chapter 4 and is called Sequence Analysis (Gabadinho, Ritschard, Muller, & 
Studer, 2011). If more than one pathway of multiple parallel life events is studied the analytic 
technique is referred to as Multi-Channel Sequence Analysis (Gauthier et al., 2010). This 
type of analysis is described in more detail below.  
Following the exploration of the order of housing transitions and life events in Chapter 4, the 
focus of the subsequent analysis in Chapter 5 is on the timing and synchronicity of the two 
life course events, birth of a child and entering home ownership. Chapter 5 addresses the 
second research question: What is the timing of birth relative to the transition into home 
ownership for married women?  
To capture both the timing and the synchronicity, the chosen statistical method applied is a 
multi-process discrete time event history analysis, which will be explained in detail below. 
This multi-process model consists of two equations, one for the childbearing process and 
one for the home ownership attainment. Each equation contains a woman specific error or 
residual, which represents unobserved characteristics. The joint estimation of the equation 
parameters allow for cross equation correlation between the error terms and therefore the 
unobserved characteristics that affect each process. 
When the order and synchronicity of childbirth and home ownership attainment has been 
established, the emphasis of the final analysis focuses on how the order and timing of the 
life course events impacts on housing affordability measures. This addresses the third 
research question: Is the timing and order of the two major life events, birth of a child and 
transition into home ownership, associated with housing affordability problems? 
In Chapter 6 there are two outcome measures, one is a measure for housing affordability 
and the other measure is for housing affordability stress. The statistical methods applied in 
that chapter are used to explain how a within-individual change in the outcome variable is 
associated with a set of explanatory characteristics. This is achieved with a fixed effects 
panel regression model for analysing within-individual change in the ratio-level measure of 
housing affordability. A logistic fixed effects panel regression model is used when the 
outcome variable is binary, which is the case when examining whether or not an individual 
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is experiencing housing affordability stress. The following three sub-sections provide a more 
detailed overview of the three analytical approaches applied in Chapters 4, 5 and 6 
respectively.  
Multi-channel sequence analysis 
Chapter 4 investigates the relationships among housing pathways and life events of 
Australian families with and without children and develops a typology of types of trajectories 
in terms of housing tenure transitions, participation in the labour market and family 
experiences as they unfold. The chapter identifies the main housing pathways in relation to 
tenure status and examines the interrelationships between housing pathways and marital 
status, employment and birth. The analytical approach chosen for this chapter is multi-
channel sequence analysis. To understand the multi-channel sequence analysis, I first 
discuss the concept of univariate sequence analysis, before moving on to the multivariate 
version.  
The main advantage of sequence analysis is that it encompasses the whole sequence of 
events for a life stage, rather than just the transition from one event to another, or the time 
until one transition occurs, for which other methods such as event history analysis (Abbott 
& Tsay, 2000) are typically used. It is a very useful tool to uncover underlying patterns in 
sequenced data without needing to make any strong assumptions about the data and that 
may be undiscoverable by any other method (Abbott & Hrycak, 1990). To identify these 
patterns, the similarities between sequences, referred to as distances, are derived. These 
distances are then exposed to clustering or other categorization methods, grouping most 
similar sequences together and hence uncovering actual groupings of patterns.  
Sequences in sociology are referred to as ordered listings of a specified status, which are 
values of a categorical variable such as tenure status or marital status, and are tied to a time 
axis defined in year or months, or in another less natural format. Sequences are of particular 
interest to sociologists using life course theory to study life trajectories, for example, 
educational trajectories and professional career trajectories. The main questions addressed 
with sequence analysis in regards to life course research are related to whether people 
share a ‘common’ life trajectory and how this trajectory can be defined; and for those 
individuals not following the ‘norm’, how do they diverge from the norm? 
The transition from one status to another is generally accompanied by an event. The order 
of these events is of crucial importance to a sequence and explains a unique (life) 
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experience. With sequence analysis, experiences can be classified through an 
understanding of the whole sequence, rather than single transitions. The abilities of 
sequence analysis can be more appreciated once the complexity of working with sequences 
is realized. For example, tenure status grouped into four categories, (A) owning, (B) renting-
private, (C) renting-social and (D) living with parents, over ten waves of data, can take on 
410 = 1,048,575 possible unique sequences, if all types of transitions are allowed. A possible 
sequence would look like DDDDDDBBBA, meaning that during the period from wave one to 
wave six, the individual was living with his parents, then moved into a rental property for 
waves seven to nine, and lived in his own house by wave ten. This is an example of a tenure 
trajectory; however, other trajectories that have been studied include school to work 
transitions, career trajectories, and daily activities (time use data or work activities). The 
main task of sequence analysis is the comparison of all the possible sequences and to 
uncover underlying patterns. Abbott and Tsay (2000) suitably expressed sequence analysis 
as “fishing for patterns”. 
The dissimilarity between two sequences is measured by the total amount of operations that 
need to be conducted to convert one sequence into another. The Optimal matching (OM) 
algorithm is applied to calculate the dissimilarities (Studer & Ritschard, 2015). Three 
different operations are used in the transformation process, insertion and deletions, where 
a state is inserted or deleted, collectively referred to as indel operations, and substitutions 
or replacements, where one state is substituted by another. Every operation has a ‘cost’ 
assigned. The insertion and deletion costs are equal and constant, whereas the substitution 
cost can differ. The substitutions costs are stored in a matrix and are symmetrical, meaning 
that substituting ‘owning’ for ‘renting’ costs as much as substituting ‘renting’ for owning. The 
substitution costs can be set manually or they can be derived from transition likelihoods 
between states. Transitions which are more likely will have lower costs than transitions 
which are less likely. This methodology gives additional information about the relationship 
between two states. By transforming one sequence into another, the overall costs are 
calculated by summing each of the relevant substitution and indel costs. The lower the costs 
of transforming one sequence into another, the more similar the sequences are, which can 
be translated into similar life experiences.  
The two most popular algorithms to perform a sequence analysis are the optimal matching 
algorithm (OM) or Hamming method. Hamming method only allows for insertions and 
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deletions, whereas the OM makes use of all three editing operations, indels and 
substitutions (Gabadinho et al., 2011).  
Most social applications of sequence analysis to date have used information from one 
variable, with particular focus on visualization, for example Brzinsky-Fay (2007) examined 
the school-to-work transitions, and was able to identify eight distinct sequence types. 
Considering the complexity of interconnected life experiences, observing only one variable 
might not be sufficient. Multi-channel sequence analysis (Gauthier et al., 2010) is an 
extension of sequence analysis to more complex data, applying it to multiple sequences of 
different parallel states, in order to develop a typology of types of trajectories. Rather than 
focusing on cause and effects, multi-channel sequence analysis contributes to non-causal 
analysis and a multi-channel sequence represents a life experience. 
To answer my first research question ‘What are the housing pathways and associated family 
life events for families of child bearing age in contemporary Australia?’ in Chapter 4, I apply 
a multi-channel sequence analysis, with four parallel sequences: a sequence of the housing 
tenure status, marital status, employment status and birth of the first or consecutive child. 
By considering four sequences of which three are sequences of factors influencing housing 
decisions, I can observe a ten year window of housing tenure pathways and other 
interconnected life experiences. Following the definition of the sequences, the OM algorithm 
is applied, which calculates the differences between the multi-channel sequences. In order 
to define a typology of housing tenure pathways most similar sequences are clustered 
together and characterized. This process is explained in more detail in Chapter 4.  
3.5.1 Multi-process discrete-time event history model 
The second analytical chapter, Chapter 5 focuses on the timing and the synchronicity of the 
two important processes, first birth and transition into home ownership. Since timing of two 
processes is the central question in this chapter, a multi process discrete-time event history 
model was chosen to best address the research sub-questions  
• ‘Is there a delay in home ownership following birth?’  
• ‘Does home ownership trigger birth and how long after home ownership attainment 
until the birth of a child?’  
• ‘Is home ownership attainment and birth of a child similarly influenced and driven by 
correlated unmeasurable factors?’  
59 
 
The term multi-process discrete-time event history model is made up of three terms: multi 
process, discrete-time, and event history. These three terms define this type of model and 
will be discussed below. Generally, a multi process model or framework is a system of two 
or more equations, which are estimated simultaneously, as applied by Lillard (1993), who 
examined the joint determination of marital duration and timing of marital conception. In his 
research one event (marital conception) depends on the outcome and duration of another 
process (marital status and duration). Benito, Kapteyn, Lee, and Zamarro (2015) applied the 
multi-process approach to research on whether retirement is associated with happiness. 
They estimated four regression models simultaneously with retirement, income, depression 
and subjective wellbeing as outcome variables. The aim was to unpack the interrelationships 
of retirement and its effect on wellbeing due to financial consequences of retirement. 
Furthermore, they used the multi-process framework to account for endogeneity of income, 
which would have been a problem if income was included as an explanatory variable in the 
models.  
An event-history model is a type of model that is used when one is interested in the time to 
an event. For example Sander and Bell (2014) were interested in analyzing the time from 
the beginning of retirement to migration and how this timing is influenced by other 
characteristics. Kulu (2014) analyses the risk of divorce over the marriage duration using a 
discrete-time event history model. The term discrete-time refers to the type of measurement 
scale which was used for time, meaning that the time measurement occurred at distinct time 
points. For example, in the HILDA survey, date of birth is reported as day, month and year, 
however, for the timing of entering home ownership, the same level of detail wasn’t 
recorded, but only the month and year. Therefore, even though the time between events is 
continuous in nature, the data collected for event occurrence was at discrete time intervals. 
In the context of event history analysis there are two functions that play an important role, 
the survivor function and the hazard function (Box-Steffensmeier, 2004). The survivor 
function measures the proportion of individuals ‘surviving’ the event under investigation, or 
in other words the percentage of individuals still ‘at risk’ of experiencing the event, whereas 
the hazard function measures the failure rate, or the rate that the event will occur.  
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The survival function is denoted as S and defined as follows: 
 
𝑆𝑆(𝑡𝑡) = 𝑃𝑃𝑃𝑃(𝑇𝑇 > 𝑡𝑡)  (3.1)  
where S(t) is the probability that the event has not occurred or ‘survived’, and T is the time 
of event occurrence/’death’. In other words, S(t) is the probability of survival beyond time t. 
The Hazard function is denoted as  
 
ℎ(𝑡𝑡) = (𝑓𝑓(𝑡𝑡)|𝑠𝑠(𝑡𝑡))  (3.2)  
The hazard rate represents the likelihood of experiencing the event f(t) given that the event 
did not occur in the previous time period s(t). The hazard function is a key concept in event 
history analysis.  
Life tables are a statistical tool that report both survival and hazard estimates of the event 
occurrence. They are generally used to summarise mortality, longevity and life expectation, 
however, they are also used to summarize duration variables, for example duration of 
marriage until child birth or home ownership attainment.  
In Chapter 5 both the survival rates as well as the hazard rates of birth and home ownership 
attainment since marriage were calculated, and presented in the form of Life Tables. The 
main analysis applies the multi-process framework to simultaneously model birth and home 
ownership attainment, allowing for correlation between the individual errors affecting each 
process. The two processes can be expressed as two equations (3.3) and (3.4), with 
equation (3.3) expressing the transition to birth, and equation (3.4) the transition to home 
ownership.  
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Transition to birth. 14 
 𝑝𝑝𝑃𝑃𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 ℎ𝑖𝑖𝐵𝐵(𝑡𝑡) = 𝛽𝛽0𝐷𝐷𝑖𝑖𝐵𝐵(𝑡𝑡) + 𝛽𝛽1𝐻𝐻𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑡𝑡𝑝𝑝𝑡𝑡𝑒𝑒𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝐵𝐵 + 𝑒𝑒𝑖𝑖𝐵𝐵 (3.3) 
 
Transition to home ownership. 14 
 𝑝𝑝𝑃𝑃𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 ℎ𝑖𝑖𝐻𝐻𝐻𝐻(𝑡𝑡) = 𝛽𝛽0𝐷𝐷𝑖𝑖𝐻𝐻𝐻𝐻(𝑡𝑡) + 𝛽𝛽1𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽2𝑡𝑡𝑝𝑝𝑡𝑡𝑒𝑒𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑠𝑠 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝐻𝐻𝐻𝐻 + 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻 (3.4) 
 
These equations are explained in detail in Chapter 5, Section 5.2.4. Both processes model 
the hazard for an event to occur time t, which is explained by a function of relationship 
duration at time t, represented as D(t). The hazard represents the probability of an event 
occurring among those individuals who have not yet experienced the event. In the equation 
for the transition to birth (3.5), the main variables of interest are whether or not a person is 
a home owner at time 𝑡𝑡, and if so, how many months ago did this transition occur. Similarly, 
for the equation for home ownership transition, the main variables of interest are whether or 
not a person had a child at time 𝑡𝑡, and if so, how many months ago did this happen. The 
connection between these two models is made by allowing the individual residual errors 𝑒𝑒𝑖𝑖𝐵𝐵 
and 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻 to be correlated, which is also referred to as a nonzero correlation between the 
individual elements (𝑒𝑒𝑖𝑖𝐵𝐵, 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻). 
3.5.2 Fixed effects panel regression analysis 
The final analytical chapter (Chapter 6) uses a fixed effects panel regression approach to 
address the third research question: “Is the timing and order of the two major life events, 
birth of a child and transition into home ownership, associated with housing affordability 
problems?” It aims to understand the effect of timing and order of two life events, birth and 
the transition into home ownership, on within-individual change in housing affordability 
problems. The two sub-research questions are addressed using the fixed effects analysis 
approach:  
• ‘Does the timing and order of the two life events, birth of a child and transition into 
home ownership negatively influence housing affordability?’, and  
                                            
14 In these equations ‘i’ denotes an individual and ‘𝑡𝑡’ denotes time at point t. 
62 
 
• ‘Does the timing and order of the two life events, birth of a child and transition into 
home ownership negatively influence housing affordability stress?’ 
The fixed effects model approach is applied when a change of an outcome variable is 
examined in response to a within-individual change in the value of an explanatory variable. 
This is an appropriate method to use when the question of interest is about how an 
individual’s changing characteristics influence a particular outcome. 
Fixed effects models only explain the within-individual variation, and basically discard any 
between-individual variation. This means that the model only estimates the association of 
variables or characteristics that change over time with the outcome measure, but fails to 
directly estimate the association of time-invariant variables with the housing affordability 
measure. Time-invariant variables include country of birth, gender, eye colour, year finished 
high school or father’s occupation at age 14. However, fixed effects models control for 
unobserved, unmeasured or unobservable variables, in particular, it controls for 
unmeasured time-constant variables, which is referred to as unobserved time-invariant 
heterogeneity (Allison, 1984). 
This means that the information for these constant characteristics is not available to be 
included in the analysis. By controlling for unobserved heterogeneity, the model takes into 
account those different characteristics of individuals that do not change over time, but does 
not estimate the effect they have onto the outcome variable.  
Note, that in a fixed effects model the dependent variable must be measured on at least two 
time points in order to measure change, and additionally, a change over time for the 
dependent variables needs to be observed (within each individual). Individuals who do not 
change their housing affordability ratio across time periods are excluded from the analysis. 
To understand the fixed effects approach, I first show an equation to express a dependent 
variable that has been measured longitudinally. Following the equation, a description of all 
elements is provided. Continuing on from that, the transformation to a fixed effects model is 
described: 
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The following equation expresses a dependent variable that has been measured at two or 
more time points from the same individual and is linearly dependent on a set of predictor 
variables: 
 𝑌𝑌𝑖𝑖𝑖𝑖 = 𝛽𝛽0 + 𝑋𝑋𝑖𝑖𝑖𝑖𝛽𝛽1 + 𝑍𝑍𝑖𝑖𝛽𝛽2 + 𝑢𝑢𝑖𝑖 +  𝜀𝜀𝑖𝑖𝑖𝑖 (3.6) 
 
Firstly, 𝛽𝛽0 represents the intercept; 𝑋𝑋𝑖𝑖𝑖𝑖 represent the time changing explanatory variables. 
The subscripts i and t represent individuals (i) and time (t), respectively. 𝑍𝑍𝑖𝑖 represents time 
invariant variables; note the subscript i means that the variable only varies between 
individuals. 𝛽𝛽1 and 𝛽𝛽2 are representing the estimated coefficients. The overall error is made 
up of 𝑢𝑢𝑖𝑖 and 𝑒𝑒𝑖𝑖𝑖𝑖, where 𝑒𝑒𝑖𝑖𝑖𝑖 is the purely random error term (also referred to as stochastic 
error), which varies across individuals and time, hence the subscript it. The error term 𝑢𝑢𝑖𝑖 
represents the additional unobserved time-constant effect for each individual 𝑝𝑝. The variation 
of 𝑢𝑢𝑖𝑖 across all individuals 𝑝𝑝 represents the overall unobserved time-constant between 
individual variation referred to as heterogeneity. In a fixed effects model, we assume 𝑢𝑢𝑖𝑖 is 
fixed for each individual 𝑝𝑝. It also is representing the combined effect on the dependent 
variable 𝑌𝑌 of all the unobserved time-constant variables. This can become a problem if the 
explanatory variables in the model are correlated with the unobserved variables, referred to 
as endogeneity. To compute unbiased estimates of the within-individual change, the 
unobserved between-individual effects need to be removed. Hence the mean deviation 
algorithm is applied to estimate the model. This includes computing the mean for all 
variables in the model, dependent and independent variables for every individual, which is 
then subtracted from each observed variable. Equation (3.6) can then be transformed to: 
 
𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1(𝑋𝑋𝑖𝑖𝑖𝑖 − 𝑋𝑋�𝑖𝑖) + 𝛽𝛽2(𝑍𝑍𝑖𝑖 − ?̅?𝑍𝑖𝑖) + (𝑢𝑢𝑖𝑖 −  𝑢𝑢�𝑖𝑖) + (𝑒𝑒𝑖𝑖𝑖𝑖 − ?̅?𝑒𝑖𝑖)  (3.7)  
This step removes the time-invariant variables 𝑍𝑍𝑖𝑖 and the between-individual error term 𝑢𝑢𝑖𝑖, 
because the average of a variable over time which does not change is the same as the value 
of that variable at time t, and hence Equation (3.7) can be simplified to the fixed effects 
equation: 
 
𝑌𝑌𝑖𝑖𝑖𝑖 − 𝑌𝑌�𝑖𝑖 = 𝛽𝛽0 + 𝛽𝛽1(𝑋𝑋𝑖𝑖𝑖𝑖 − 𝑋𝑋�𝑖𝑖) + (𝑒𝑒𝑖𝑖𝑖𝑖 − ?̅?𝑒𝑖𝑖) 
 
(3.8) 
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Before fitting a fixed effects model it is useful to estimate a variance components model to 
assess how much of the variability is due to within or between individual variation. The 
amount of the total variation due the between individual variation is referred to as the 
intraclass correlation (ICC). If within-individual variation is low relative to the between-
individual variation, most of the variability in the data lies between-individuals, and the 
coefficient estimates of the fixed effects model will likely be statistically insignificant due to 
large standard errors (Allison, 1984). 
Logistic fixed effects model 
The second sub-question ‘‘Does the timing and order of the two life events, birth of a child 
and transition into home ownership negatively influence housing affordability stress?’’ is 
addressed using the logistic fixed effects model, which is equivalent to the fixed effects 
regression model discussed in Section 3.5.3, but for a binary outcome variable. This is 
because the outcome variable of interest in this sub-question is housing affordability stress, 
a binary variable (see Section 3.4.3), defining individuals who spend more than 30% of their 
income on housing costs as experiencing housing affordability stress. The logistic fixed 
effects model investigates whether a within-individual change of an explanatory variable 
impacts on the status of experiencing housing affordability stress.  
Analogous to Equation (3.6), the basic logistic model to express repeated measures of a 
binary variable is: 
 𝑙𝑙𝑝𝑝𝑙𝑙 �
𝑝𝑝𝑖𝑖𝑖𝑖
1−𝑝𝑝𝑖𝑖𝑖𝑖
� = 𝛽𝛽0 + 𝑋𝑋𝑖𝑖𝑖𝑖𝛽𝛽1 + 𝑍𝑍𝑖𝑖𝛽𝛽2 + 𝑢𝑢𝑖𝑖  (3.9) 
 
where 𝑝𝑝𝑖𝑖𝑖𝑖 represents the probability that the individual is in housing affordability stress and 
the 𝑙𝑙𝑝𝑝𝑙𝑙 � 𝑝𝑝𝑖𝑖𝑖𝑖
1−𝑝𝑝𝑖𝑖𝑖𝑖
� is the logged odds of being in the state of housing affordability stress. The 
remaining parts of the equation are identical to the basic longitudinal regression model, 𝛽𝛽0 
represents the intercept; 𝑋𝑋𝑖𝑖𝑖𝑖 represent the time changing explanatory variables. The 
subscripts i and t represent individuals (i) and time (t), respectively. 𝑍𝑍𝑖𝑖 represents time 
invariant variables; 𝛽𝛽1 and 𝛽𝛽2 are representing the estimated coefficients, and 
𝑢𝑢𝑖𝑖represesents the combined effects of all unobserved variables that are constant over time. 
There is no stochastic error term 𝑒𝑒𝑖𝑖𝑖𝑖 in logistic regression as there is in the fixed effects 
regression model (Allison, 2009b). This is because the stochastic error term allows 
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observations to vary randomly about the predicted regression line. However, in logistic 
regression we are predicting probabilities. This model is estimated using conditional 
maximum likelihood estimation, which controls for the unobserved heterogeneity 𝑢𝑢𝑖𝑖 
(Chamberlain, 1979). 
Whether estimating a (linear) fixed effects or a logistic fixed effects model, the outcome 
variable must be measured on at least two time points in order to measure change, and 
additionally, there needs to be change over time for each individual. Individuals who do not 
change their status across time periods are excluded from the analysis.   
3.5.3 Summary 
This chapter has described the dataset used, the population of interest, and the main 
research questions. The primary dependent variables have been defined and variables 
identified in the literature that are potentially associated with the dependent variables have 
been described. Three different statistical analytical methods have been used to examine 
the interrelationships of family life events, home ownership transitions and housing 
affordability stress. The strengths of each method for the corresponding research question 
were highlighted and the limitations of each method were discussed. The analyses for this 
thesis benefit from multiple approaches, since each analytical method provides different 
information, and hence answers each of the three main research questions uniquely. The 
advanced statistical methods of multichannel sequence analysis and multi-process models 
have not previously been applied to longitudinal survey data in an Australian housing 
research context. Using these approaches has enabled untangling the complex 
interrelationships of family life events and home ownership transitions.  
The next chapter, which is the first analytical chapter, focuses on the order of the family life 
events and housing transitions in order to define a typology of different pathways, and 
concentrates on the first research question: ‘What are the housing pathways and associated 
family life events for families of child bearing age in contemporary Australia?’. In particular: 
‘What are the main housing pathways in relation to tenure status that can be identified?’; 
‘What are the interrelationships between housing pathways and marital status, employment 
and birth?’; and ‘When do families enter or exit home-ownership in relation to the other life 
events?’. 
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Chapter 4 Holistic Housing Pathways – a life course approach 
This chapter investigates the association between housing tenure pathways and other major 
life events that typically occur throughout the years of early adulthood, in particular union 
formation, birth of first child and accompanying changes in employment status. 
The content of this chapter has been published as a research article in the international 
Journal on Longitudinal and Life Course studies. 
Spallek M, Haynes M, Jones A. Holistic housing pathways for Australian families through 
the childbearing years. Longitudinal and Life Course Studies. 2014; 5(2):205-226. 
4.1 Introduction 
Existing literature assumes that there is an appropriate order and timing for transitions of 
key life-events and it has been hypothesised that diverting from this order will lead to 
negative outcomes later on in life (George, 1993; Harley & Mortimer, 2000; Hogan & Astone, 
1986). The traditional Australian family life cycle in the 1950’s was clearly defined as 
entering into marriage, the birth of the first child while remaining in a rental home, followed 
by an entry into home ownership, the birth of more children and then remaining in this same 
home until old age (Kendig, 1981, 1984; Winter & Stone, 1999). This was challenged by the 
concept of ‘choice’, which led to the loosening of traditions and resulted in a diversity of 
lifestyles (Clapham, 2005; Giddens, 1991). Many of these changes are associated with 
changing life course patterns, for example, individuals are now spending more time in further 
education, which can explain delayed entry into the labour force; union formation that may 
or may not result in marriage and timing for the birth of a first child that has been pushed 
back within one’s life course in the twenty-first century. Employment is one factor that 
characterises a household and influences housing demand and need, as housing needs to 
be paid for and for many, employment provides the income (Clapham, 2005). Specifically 
for dual income families, the decisions on employment, fertility and housing are 
interconnected.  
The trends examined in this chapter have taken place against a background of increasing 
difficulty for young individuals and families to attain home ownership. In Australia the main 
pathway into first home ownership is via the private rental market: social housing is a small, 
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residualised sector and for many years has played little role in home ownership attainment 
by young families. Many Australians in their 20s and 30s, after leaving the family home, rent 
in the private sector while saving for a deposit to attain a mortgage and begin the process 
of paying off their 'own home'. Between the 1950s and mid-1970s the predominant housing 
career of young Australians was clear: after living with parents or in the private rental market, 
they married, had their first child and then entered home ownership (Yates, 2007a). This 
pattern underpinned Australia's high rate of home ownership (approximately 70 percent of 
all households) since the late-1950s. However, since the mid-1970s, younger households 
have found it increasingly difficult to make this transition from renting in the private market 
into home ownership. Wood and colleagues have documented a steady decline in age 
specific home ownership rates for younger households from the early 1980s to the early 
twenty-first century using person based estimates from the Survey of Income and Housing 
Costs. They record that between 1982 and 2011, home ownership rates for those in the 25-
34 year old age group declined by 21 percentage points (from 55.5 per cent to 34.0 per 
cent), by 15.4 percentage points (from 75.4 per cent to 60 per cent) for those in the 35-44 
year old age group and by 5.9 percentage points (from 78.3 per cent to 72.4 per cent) for 
those in the 45-54 year old age group (Wood, Ong, & Cigdem, 2012). This decline has led 
many observers including Yates (2007a) to ask, 'Has the great Australian dream (of home 
ownership) ended?' 
A number of explanations have been suggested for the increasing difficulties faced by young 
Australians in attaining (and retaining) home ownership (Yates, 2007a, 2008). Of particular 
significance is the increase in the deposit gap to income ratio which in the 2000s was 3 to 4 
times greater than it had been in the 1970s (Yates, 2007a). This was exacerbated by a spike 
in house prices in the early 2000s which resulted in a doubling of the house price to income 
ratio from its long run average. Generally, house prices have remained at high levels 
throughout the study period (2001-2010); Australia did not experience a marked fall in house 
prices associated with the GFC as happened in several other countries. The capacity of 
young families to obtain a deposit and meet repayments has also been impacted negatively 
by long-term trends towards less secure employment, and increases in separation and 
divorce. These factors resulting in the decline in the proportion of young households who 
have attained home ownership is the backdrop to the data reported in this paper, which 
provides detailed evidence concerning the impact of family formation (and dissolution), 
fertility and related factors on the transition to first home ownership in the 2000s. 
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Understanding the pathways through housing transitions is of particular importance in 
Australia, as the Australian Age Pension is set at a lower rate compared to other countries, 
assuming outright home ownership and hence low housing costs at the time of retirement 
(Yates & Bradbury, 2010). This has long term implications for families that do not attain 
home ownership, making them vulnerable to poverty in retirement. The concept of linking 
housing transitions to life events was first developed by Rossi (1955), who concluded that 
housing transitions are a result of adapting housing needs to changes that have occurred 
throughout the life course. From around the period 1970-1980 this concept received more 
attention, and the associated body of literature reported a correlation between housing and 
key life events (Kendig, 1984; Payne & Payne, 1977). In fact, it was reported that households 
ascend three separate but related ladders, namely the employment, the life stage (including 
relationship formation and birth of first and consecutive children) and the housing ladder, 
referred to as a housing ‘career’.  
The term 'career', however implies an upwards notion, and Kendig (1982) defined housing 
careers as uniform, meaning most of the population follow the same career with the common 
aim of home ownership. But recent literature (Beer & Faulkner, 2009; Clapham, 2005) on 
housing pathways in Australia has emphasised the increasing diversity and discontinuity of 
housing pathways and the emphasis has been on changes to housing ‘pathways’ rather 
than housing ‘careers’. Badcock and Beer (2000) have found that housing careers do not 
only move upwards. They acknowledged the falling out of home ownership, and furthermore, 
that not everyone is making the desirable transition to home ownership. Hence, the 
expression "housing pathways" appears to reflect the current diverse sequence of housing 
transitions more appropriately. 
Sociological research using retrospective life histories (Baizan, Aassve, & Billari, 2004; Beer 
et al., 2011; Boyle, Kulu, Cooke, Gayle, & Mulder, 2008; Feijten & Mulder, 2002; Kulu, 2008; 
McDonald & Merlo, 2002; McLeod & Ellis, 1982) has previously shown how life course 
transitions such as entering marriage, birth of a child, getting a new job, all influence the 
likelihood of a change in housing tenure status. Relationship formation and birth of children 
were identified as the primary triggers for a housing transition. In recent times, these life-
events have become less predictable due to underlying changes related to the acceptance 
of social circumstances: the social expectation to marry has declined, and there are now 
several other socially acceptable alternatives to traditional marriage, including cohabiting, 
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single life and same sex relationships (Hunt, 2005). In Australia, the birth of the first child is 
no longer a primary trigger for a housing transition with one third of Australian women 
predicted to be childless in the future, while on the other hand divorce is increasingly 
associated with tenure transitions (Beer & Faulkner, 2009). 
The decision to undertake a tenure transition is also based on opportunities in terms of 
availability and accessibility of suitable housing and financial resources. Housing requires 
payment, and therefore it is important that a family has the financial capacity to pay for it, 
which in turn is strongly linked to income, education, employment status and finance, as well 
as household type and lifestyle choices (Clapham, 2005; Giddens, 1991). 
Most recent Australian research on housing pathways has been conducted taking a 
qualitative approach or by using primarily quantitative cross-sectional data, focussing on 
transitions between tenure states at a point in time (Beer & Faulkner, 2009; Beer et al., 
2011). However, to fully understand the interrelationships among housing transitions and 
life course events, longitudinal data is required (George, 1993). During the twenty-first 
century there has been an increase in the number of studies analysing the interaction 
between life-events and housing transitions using longitudinal quantitative survey data and 
most of these have been conducted by international researchers (Clark et al., 2003; Clark & 
Huang, 2003; Kulu, 2005; Kulu & Milewski, 2007; Michielin & Mulder, 2008; Mulder, 2006; 
Mulder & Lauster, 2010; Pollock, 2007). 
Many authors have previously used event history analysis to analyse time until an event 
occurs (Feijten & Mulder, 2002; Ginsburg, 2010), such as time until birth of a child or time 
until a change in tenure status. However, the focus with this type of analysis is on the 
transition itself, detaching it from past and future events. Sequence analysis on the other 
hand considers the whole sequence of events, putting the transitions into context. In 
sociology research, sequence analysis is used to address questions such as “Do people 
share a common (life) trajectory, and if so, how is it defined?” In reality, people deal with 
multiple roles simultaneously and one single sequence cannot capture an actual insight into 
the life course (Elder, 1985; Elder, Johnson, & Crosnoe, 2003). Hence, more than one 
sequence should be observed in parallel over the same period of time to explain an 
individual’s life experience (Stovel & Bolan, 2004). To better understand patterns of housing 
tenure transitions, it is crucial to also examine the interrelationships with transitions in other 
key life events such as marital status, presence and age of children and employment status. 
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This acknowledges the principle of linked lives which emphasises that individuals are 
making active decisions and active choices based on opportunities and so create their own 
pathway, which is the basic principle of the life course approach (Elder, 1978; Neugarten & 
Datan, 1973). Some writers have referred to the approach that analyses multiple interrelated 
pathways as 'holistic' pathways (Pollock, 2007).  
Australian research in this area has been extremely limited. The HILDA panel survey is the 
only source of longitudinal data on housing transitions in Australia and with more than ten 
waves of data it is now possible to analyse sequences of life events in a ten year window to 
identify housing tenure pathways for families of childbearing age with and without children 
under the age of 18 years, as defined in Section 4.2.1. 
In this paper, housing tenure pathways were investigated using Australian longitudinal panel 
data over the time period from 2001-2010 and in the context of life experiences of Australian 
families in childbearing age. Three research questions are addressed: 
1. What are the main housing pathways in relation to tenure status that can be 
identified? 
2. What are the interrelationships between housing pathways and marital status, 
employment and birth? 
3. When do families enter or exit home-ownership in relation to the other life-events? 
In Section 4.2 the selection criteria for the analytic sample are described followed by the list 
of variables included in the analysis in this paper. Section 4.3 informs the analytic strategy 
and results are presented in Section 4.4 followed by a concluding discussion in Section 4.5. 
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4.2 Analytic Sample and Variables 
4.2.1 Sample 
For this research, data from ten successive waves of the HILDA longitudinal survey were 
analysed. HILDA is a nationally representative household-based panel study that has been 
collecting data annually since 2001. HILDA provides a rich source of data on economics, 
well-being, labour market and family dynamics over the life course. A total of 7,682 
households were interviewed at wave one, which resulted in 13,696 interviewed individuals 
aged 15 years and older. More information about the study design can be found online in 
the first report of the HILDA discussion papers series by Wooden and Watson (2001).  
The analytic sample is restricted to families with children or who are of childbearing age, 
covering the time period from 2001-2010. Families of childbearing age include individuals 
with own children under the age of 18 years either living in their household or elsewhere, 
and independent of marital status at wave one. As well as couple families, this definition 
allows for single parents, both male and females to be included in the sample. Additionally, 
individuals without children but of childbearing age were included if they were males aged 
44 years or less and females aged 41 years or younger at wave one. These age limits were 
chosen, as the occurrence of a birth decreases beyond this age (see Section 3.2 in Chapter 
3 for a more detailed description of how the analytic sample was derived). A sequence 
analysis of data across all ten waves requires a dataset that is balanced with observations 
at each wave for all individuals. Hence, only individuals that were interviewed at each wave 
from 2001 to 2010 were included. The final analytic sample included 4,345 individuals of 
childbearing age and who had a complete interview pattern; hence all individuals included 
in the sample were followed through for ten years, irrespectively of their experiences. 
4.2.2 Variables 
The main focus of this study is housing pathways, particularly related to tenure change. 
Housing pathways can be translated into sequences of housing tenure states. Specific life 
events were also examined in parallel to changes in tenure status, in particular changes 
occurring between waves in marital status, age of youngest child in the household and 
changes in employment status. A state records basic information about an individual, and in 
my research this information is four dimensional, covering information on housing tenure 
status and demographic information. Housing tenure status was categorised into [1] paying 
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off/owning a home (n=2453 at wave 1, of which n=443 had achieved outright home 
ownership), [2] renting (private sector15) (n=1024), [3] renting (public sector16) (n=142), [4] 
other17 (n=81) and [5] living with parents (n=645). Marital status was categorised into [1] 
legally married (n=2266 at Wave 1), [2] de facto (n=550), [3] separated, divorced and 
widowed (n=314) and [4] never married and not de facto (n=1214). Age of youngest own 
child was grouped into four categories, with [0] indicating no own children present in the 
household (n=1935 at Wave 1), [1] own child aged five and under present in the household 
(n=1305), [2] own child in the household aged 6-18 years (n=1099), and [3] representing 
own adult child (aged 18 and above) are present in the household (n=6 at wave one, but 
consistently increases to n=281 at wave 10). Regarding employment status, three main 
groups were considered, [1] employed (n=3308), [2] unemployed (n=203) and [3] not in the 
labour force (n=834).  
4.3 Analysing Sequences 
In this chapter, I consider four life event sequences, with transitions in housing tenure of 
primary interest. Sequences of transitions in marital status, employment status, and age 
group of youngest own child in the household were considered as potentially motivating 
events for a transition in housing tenure. Before analysing the transitions as sequences, 
transition probabilities for housing tenure and life events were explored separately. 
Transition probabilities represent the overall probability of moving from one state to another 
or remaining in the same state. In this chapter, I refer to wave to wave transition probabilities, 
as these probabilities are not based on individual longitudinal characteristics and are neither 
linked to a point in time (Gabadinho et al., 2011). This step of analysis allowed the 
identification of transitions that were more likely to occur than others. The distributions of 
sequences were then explored separately by examining the ten most frequent sequences 
for each of the corresponding transition variables, which is, housing tenure status, marital 
status, employment status and age group of youngest child. Furthermore, for each of these 
demographic variables, transversal state frequency plots of tenure status were produced. 
                                            
15 Housing tenure status ‘renting (private sector)’ was defined as renting from a private landlord/real estate 
agent, a caravan park owner/manager, an employer, or from a manager of a complex/village. 
16 Housing tenure status ‘renting (public sector)’ was defined as renting from a government housing 
authority, or a community/cooperative housing group. 
17 Housing tenure status ‘other’ was defined as rent free tenure arrangements and renting arrangements 
where it was not further specified who the household rents from.  
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Details for the ten most frequent sequences as well as the transversal state frequency plots 
can be found in the Appendix AI. Figures A1-A4. 
4.3.1 Defining multi-channel sequences  
Multi-channel sequence analysis (MCSA) (Gauthier et al., 2010; Pollock, 2007) using the 
Optimal Matching algorithm as applied in Pollock (2007) was used to identify patterns of 
interrelationships among housing tenure pathways, marital transitions, the birth of a child 
and changes in participation in the labour market. To represent an individual’s combined 
status across all four variables at each wave, a four digit number was used. The first digit 
refers to the individual’s housing tenure status, the second digit refers to the marital status, 
the third digit refers to the employment status and the fourth digit represents responsibility 
for children by age group. For example, the combined status 1211 at one point in time 
identifies an individual that is paying off/owning the home [1…], is in a de facto relationship 
[.2..], is employed [..1.], and has an own child younger than 5 years in the household […1]. 
Table 4.1 illustrates combined sequences for four preselected individuals in the sample. The 
first sequence describes the pathway of an individual that lives with his/her parents, has 
never been married, is employed and has no children at wave 1 in 2001 [5410]. From wave 
1 to wave 2 this individual leaves the parental home and transitions to a rental home, enters 
a de-facto relationship, remains employed and still has no children [2210]. Between wave 4 
and wave 5 this individual transitions from a de-facto relationship to marriage [2110], and 
transitioned into home ownership in the following wave [1110]. A large number of different 
transitioning patterns can be observed (there are 180 possible combinations to explain a 
single state using these four digits) and therefore the probability that two individuals follow 
exactly the same ten year trajectory is small. 
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Table 4.1: An illustration of four combined sequences of events over ten years. 
 Wave-to-wave sequence 
Person 2001-2002-2003-2004-2005-2006-2007-2008-2009-2010 
1 5410-2210-2210-2210-2110-1110-1110-1110-1110-1110 
2210-2210-2210-2210-2211-2211-2111-2111-1111-1111 
2220-2210-2210-2210-2211-2211-2111-2111-1111-1111 
5410-5410-5410-5410-5410-5410-5410-1210-1210-1110 
2 
3 
4 
Digit 1= tenure status, digit 2=marital status, digit 3=employment status, 4=age group of 
youngest child. 
4.3.2 Approach to Analysis 
Sequence analysis is based on establishing dissimilarities between sequences. It provides 
information about which sequences are more similar to one another compared to others, by 
comparing every possible pair of sequences and calculating the ‘cost’ of transforming one 
sequence into another. Several algorithms have been used to calculate these transformation 
costs; these include Optimal Matching, Hamming and Dynamic Hamming (Gabadinho et al., 
2011). For the multi-channel sequence analysis, I employed the commonly used Optimal 
Matching (OM) algorithm to calculate the cost to transform one sequence into another 
(Abbott & Tsay, 2000; Martin & Wiggins, 2011). OM allows three different operations for the 
transformation process, insertion and deletions (where a state is inserted or deleted) 
collectively referred to as indel operations, and substitutions or replacements, where one 
state is substituted by another. Every operation has a cost assigned. Setting the cost for 
operations is not straight forward and the decision is generally based on known or observed 
relationships between the states. By transforming one sequence into another, the overall 
cost is calculated by summing each of the relevant substitution and indel costs. The smallest 
overall cost to transform one sequence into another is then referred to as the distance 
between two sequences.  
The substitution costs for this analysis were defined as the inverted transition probabilities. 
Less likely transitions resulted in higher substitution costs, and more common transitions 
were assigned lower costs. Indel costs were set to 1.5, which leads to the algorithm 
favouring substitutions over insertions (Allison, 2009b). When the distances were 
established in terms of costs, Ward’s method for hierarchical clustering was used to group 
individuals with the most similar sequences together, reducing the data to a group of 
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homogenous clusters (Kaufmann & Rousseeuw, 2005). The most frequent representative 
sequence for each cluster was extracted according to a specified representative criterion to 
characterise the most common sequence of life experiences of individuals within each 
cluster. The representative criterion applied was a redundancy threshold of 10%18, meaning 
that one sequence x is redundant to another sequence y in one cluster if x is within a 10% 
neighbourhood radius of sequence y. Sequences are then sorted in decreasing density 
order and the sequence with the highest density was extracted as the representative 
sequence for each cluster (Gabadinho et al., 2011). The different clusters were further 
examined by exploring the transversal state frequencies, separately for each variable of 
interest, housing tenure status, marital status, employment status and age of youngest own 
child in the household. Transversal state frequency plots show frequency distributions of 
one variable at every wave and were chosen over the more standard sequence index plots, 
because they show the overall changes and characteristics in a cluster.  
The multi-channel sequence analysis using Optimal Matching algorithm was conducted in 
R (Team, 2013) using the package TraMineR (Gabadinho et al., 2011; Studer, Ritschard, 
Gabadinho, & Mueller, 2011).  
4.4 Results 
The wave to wave transition probabilities indicate that individuals remained in the same 
tenure between waves with a high probability. Since the focus of this chapter is to learn more 
about these people but to also investigate those who do change tenure and how this relates 
to changes in other life events, the sample was further classified and considered as two 
groups being individuals or stayers with stable tenure across all ten waves, and movers who 
experienced a transition between tenure types at least once during the ten waves of the 
survey. The 2,295 individuals in stable tenure types (stayers) are comprised of 1,818 
(79.2%) individuals being home owners, 309 (13.5%) individuals renting (private), 55 (2.4%) 
individuals renting (social), 5 (0.2%) individuals in other tenure and 108 (4.7%) individuals 
living with their parents for the entire period from 2001-2010. The stayers (mean age 36.9 
years) were also characterised by being on average eight years older at wave one than the 
                                            
18 This refers to 10% of the maximum possible distance between two sequences within one cluster, as it 
would be calculated by the OM algorithm. 
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movers (mean age 28.9 years). The stayers tend to already have children (70.5%) compared 
to 38.7% of movers and are more likely to be married (66.7%) compared to 35.9% of movers.  
4.4.1 Transition Probabilities 
As my focus was on the individuals that experienced at least one tenure transition 
throughout the observed time period from 2001-2010, I produced transition probabilities for 
housing tenure states, marital status, employment status and age group of youngest own 
child separately for stayers and movers (Table 4.2). A comparison of the transition 
probabilities for demographic characteristics indicated differences between stayers and 
movers. Staying married between consecutive waves was dominant in both groups, 
however, moving into a de facto relationship was more likely amongst the movers 
(previously never married: 0.11, previously separated/married/divorced: 0.09) than amongst 
the stayers (previously never married: 0.04, previously separated/married/divorced: 0.05 ). 
Remaining in a de facto relationship was less likely amongst movers (0.77) compared to 
stayers (0.87), with individuals either transitioning into being married (0.13), or ending the 
relationship (0.10). The transition probabilities for employment status were relatively equally 
distributed with a higher probability of individuals transitioning into the labour force amongst 
movers (0.35) compared to stayers (0.26). The transition probabilities related to age of 
youngest child in the household were very similar for stayers and movers: not having 
children in the household for two consecutive waves had the highest probability of 0.94 in 
both groups. Having older children (aged 6 to 18 years) in the household for two consecutive 
waves was also high (stayers: 0.95; movers: 0.91) (Table 4.2). 
Despite being defined as movers (having at least one tenure transition throughout all ten 
waves), the probability of staying in home ownership between two consecutive waves was 
still predominant with a probability of 0.86. This is equivalent to concluding that not staying 
in home ownership, hence ‘falling out’ of home ownership between two consecutive waves 
has a probability of 0.14. Most between wave tenure transitions had an ‘upward’ trajectory, 
such as transitioning from renting (private) to owning with probability 0.18, from renting 
(social) to renting (private) with probability 0.17, from other tenure to renting (private) with 
probability 0.30, or to owning with probability 0.23, and from living with parents to renting 
(private) with probability 0.17 (Table 4.2).  
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The substitution costs (derived from the transition rates) are then used within the Optimal 
Matching algorithm to calculate the dissimilarity matrix between the multi-channel 
sequences of housing tenure status, marital status, employment status and age of youngest 
child in the household. This final matrix includes the ‘distances’ between every possible 
sequence, which relates to the similarity of the multi-channel sequences. The dissimilarity 
matrix is then subject to a cluster analysis in order to group similar sequences together and 
define a typology for housing transitions and life events. For the reasons described above, 
this analysis was undertaken separately for movers and stayers.   
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Table 4.2: Wave to wave transition probabilities for movers (with changing tenure and 
stayers (with stable tenure). 
 Individuals with stable tenure Individuals with changing tenure 
Tenure OWN RTP RTS OTH PAR OWN RTP RTS OTH PAR 
OWN 1 0 0 0 0 0.86 0.10 0.00 0.03 0.01 
RTP 0 1 0 0 0 0.18 0.73 0.02 0.05 0.02 
RTS 0 0 1 0 0 0.07 0.17 0.72 0.03 0.01 
OTH 0 0 0 1 0 0.23 0.30 0.02 0.43 0.02 
PAR 0 0 0 0 1 0.08 0.17 0.01 0.02 0.72 
Marital 
Status 
MAR DEF SDW NM  MAR DEF SDW NM  
MAR 0.99 0.00 0.01 0.00  0.96 0.00 0.04 0.00  
DEF 0.08 0.87 0.01 0.03  0.13 0.77 0.02 0.08  
SDW 0.02 0.05 0.93 0.00  0.04 0.09 0.87 0.00  
NM 0.01 0.04 0.00 0.95  0.02 0.11 0.00 0.87  
Employment 
Status 
EMP UNE NIL   EMP UNE NIL   
EMP 0.96 0.01 0.03   0.93 0.02 0.05   
UNE 0.50 0.26 0.24   0.52 0.27 0.21   
NIL 0.22 0.04 0.75   0.27 0.08 0.65   
Age of 
youngest 
child 
None  0-5 6-18 >18  None 0-5 6-18 >18  
No children 0.94 0.04 0.01 0.01  0.94 0.05 0.01 0.00  
0-5 0.01 0.84 0.15 0.00  0.02 0.89 0.09 0.00  
6-18 0.02 0.01 0.95 0.03  0.04 0.02 0.91 0.03  
>18 0.20 0.00 0.00 0.79  0.26 0.00 0.00 0.74  
Tenure: OWN=owning; RTP=rent(private); RTS=rent(social); OTH=other tenure; PAR=living with 
parents. 
Marital Status: MAR=married; DEF=de facto; SDW=separated/divorced/widowed; NM=never 
married and not de facto 
Employment Status: EMP=employed; UNE=unemployed; NIL=not in the labour force 
Age of youngest child: 0-5=youngest child aged 0-5 years; 6-18=youngest child aged 6-18 years; > 
youngest child aged >18years. 
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4.4.2 Multi-channel sequence analysis - Results Stayers 
The results from the multi-channel sequence analysis followed by the cluster analysis for 
grouping similar multi-channel sequences (Table 4.3), identified two distinct clusters for the 
stayers (52.8%, n=2295), that are each represented by the following two multi-channel 
sequences: 1111-1111-1111-1112-1112-1112-1112-1112-1112-1112 (79.4%, n=1823) and 
5430-5430-5410-5410-5410-5410-5410-5410-5410-5410 (20.6%, n=472). For the 
remainder of the paper, sequences will be represented in this State Permanence Sequence 
(SPS) format for easier recognition of transitions; if a state does not change over a few 
waves, it will be stated only once followed by a number in brackets, which identifies the 
number of waves the individual has been in this state. Hence, the two representative 
sequences can be displayed as 1111(3)-1112(7) and 5430(2)-5410(8). The transitions are 
now apparent, the first sequence cluster represents individuals who own their home, are 
married, are employed and have children under the age of 5, transitioning to having children 
from ages 5 to 18 years as the children continue to grow older. The second sequence cluster 
identifies individuals living with their parents, are not married and not in a de facto 
relationship, not in the labour force and have no own children in the household. The 
transition occurring here is in the labour force status, changing from not being in the labour 
force, perhaps because of full-time study, to being employed.  
4.4.3 Multi-channel sequence analysis – Results Movers 
The results from the multi-channel sequence analysis and subsequent clustering procedure 
for the movers (47.2%, n=2050) are shown in Table 4.3. Five distinctive clusters were 
selected to gain in-depth information on housing transitions and interrelated life events 
(Figure 4.1-Figure 4.4). The first representative sequence for cluster one was 2112(1)-
1112(9) identifying married individuals, employed, with children aged 5-18 transitioning from 
renting (private) into home ownership (29.3%, n=601). This cluster was described as late 
home owners, post school-aged children. Compared to the other clusters of ‘movers’, these 
individuals were oldest at wave one (mean: 34.7 years, SD 6.7). The representative 
sequence for the second cluster (13.8%, n=282) was 2410(9)-1410(1), embodying 
individuals that have never been married and are not currently in a de facto relationship, are 
employed and have no children, transitioning from renting (private) into home ownership. 
The mean age in this cluster was 29.1 (SD 9.2). This cluster was described as single renters 
to owners, no children. The third cluster, referred to as home owners, pre children was 
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represented by the sequence 2110(1)-1110(2)-1111(7) (27.0%, n=554). This group is 
characterized by married individuals, employed with no children, transitioning into home 
ownership, followed by having children under the age of 5 a few years later. The average 
age in this cluster is 27.6 years (SD 7.4). Cluster four represents individuals that have never 
been married and are not currently in a de facto relationship, are employed and do not have 
children, moving out from their parents’ home into a private rental. The representative 
sequence for this cluster is 5410(8)-2410(2) (17.1%, n=350). This cluster embodies the 
youngest individuals (mean 19.0 years, SD 5.2) and is described as parental home leavers 
to renters, no children. The fifth cluster, 2110(2)-2111(5)-1111(2) (12.8%, n=263), 
characterizes individuals that start off as renting a private property, being married, employed 
and do not have children. These individuals first have children and then transition into home 
ownership later on and are hence referred to as traditional home owners, post pre-school 
children. The mean age in this cluster is 31.7 years (SD 8.6). 
These results show that multiple pathways are followed along the way to home ownership. 
The fifth cluster being the smallest (17.1%), represents the traditional pathway of being 
married and having the first child in a rental property before entering home ownership when 
children are still of pre-school age. Cluster one is similar; however the individuals do not 
enter home ownership until the youngest child is of school age. The two pathways identified 
that are different to the traditional pathway are characterised by individuals that have 
children after they enter home ownership, and individuals that enter home ownership as a 
single person.  
  
81 
 
Table 4.3: Representative sequences for each cluster, separated for stayers and movers. 
Stayers (52.8%, n=2295) Movers (47.2%, n=2050) 
Representative Sequences for each cluster 
1. 1111-1111-1111-1112-1112-1112-
1112-1112-1112-1112  
(79.4%, n=1823) 
2. 5430-5430-5410-5410-5410-5410-
5410-5410-5410-5410  
(20.6%, n=472) 
1. Late home owners,  
post school-aged children 
2112-1112-1112-1112-1112-1112-
1112-1112-1112-1112  
(29.3%, n=601) 
2. Single renters to owners, no 
children 
2410-2410-2410-2410-2410-2410-
2410-2410-2410-1410  
(13.8%, n=282) 
3. Home owners, pre children 
2110-1110-1110-1111-1111-1111-
1111-1111-1111-1111  
(27.0%, n=554) 
4. Parental home leavers to renters,  
no children  
5410-5410-5410-5410-5410-5410-
5410-5410-2410-2410  
(17.1%, n=350) 
5. Traditional home owners,  
post pre-school children 
2110-2110-2111-2111-2111-2111-
2111-2111-1111-1111  
(12.8%, n=263) 
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4.4.4 Transversal state frequency distributions of housing tenure states, marital 
status, employment status and age of youngest child in the household by 
cluster of movers 
Transversal state frequency plots for every demographic variable within each cluster of 
movers were produced, to visualize the trends of states across ten waves and to understand 
the characteristics of each cluster.  
For brevity we refer to clusters by the number as defined in Table 4.3. Figure 4.1 shows that 
cluster three and cluster four were associated with the greatest change in the distribution of 
housing tenure states over ten waves. In cluster three, at wave one, there were 25.1% 
(n=139) home owners and 46.8% (n=259) renters (private); these percentages reverse over 
time with 85.9% (n=476) home owners and 8.7% (n=48) renters by wave ten. This group 
represents individuals that transitioned into home ownership. Cluster four has the greatest 
proportion of individuals living with their parents at wave one (93.1%; n=326). This number 
steeply decreased to 10.0% (n=35) by wave ten, with 30.1% (n=105) home owners and 
48.7% (n=170) renters (private). Obviously, this cluster represents individuals moving out of 
the parents’ home. The remaining clusters do not show a great change in housing tenure 
distributions over time, however differ in their characteristics. Cluster one had consistently 
high rates of home owners, slightly increasing over time (wave one: 60.1%, n=361; wave 
ten: 72.1%, n=433). Cluster two and five show similar patterns, with a large and relatively 
stable proportion of renters (private) (cluster two, wave one: 47.9%, n=135; cluster five, 
wave one: 43.0%, n=113). Note that both clusters show an increase in renters (private), 
peaking around the middle of the survey, and again decreasing towards the end of the 
survey. Complementing this pattern for the same clusters, the proportion of home owners 
decreases in the first half of the survey, increasing again in the second half of the survey.This 
indicates that within the first half of the survey individuals were leaving home ownership. 
Cluster five has consistently highest rates of both renters (social) (wave one: 16.7%, n=44) 
and other tenure (wave one: 10.7%, n=28).  
Further, the clusters were examined by the transversal state frequencies of marital status, 
shown in Figure 4.2. In clusters two, three and four, changes in the distribution of marital 
status can be observed. Cluster two, which also consistently shows the greatest proportion 
of renters (private) at each time point, shows a decrease in the proportion of individuals who 
have never been married and were not in a de facto relationship, from 60.3% (n=170) at 
wave one to 33.7% (n=95) at wave ten. At the same time, the proportion of married 
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individuals increased (wave 1: 12.8%, n=36; wave 10: 26.2%, n=74), whereas the proportion 
of individuals in a defacto relationship or being separated, divorced or widowed remained 
stable (defacto, wave one: 11.4%, n=32; separated/divorced/widowed, wave one: 15.6%, 
n=44). Cluster three, which showed a steady increase in the proportion of home owners, 
also shows a steady increase in married individuals (wave 1: 17.2%, n=95; wave10: 63.5%, 
n=361). In cluster four, which is associated with individuals leaving their parental house, 
most individuals have never been married at wave one (98.6%, n=345). By wave ten, 44.6% 
(n=156) are in a relationship (14.6%, n=51 married; 30.0%, n=105 de facto). Cluster one 
and five show stable proportions of marital states across time, however cluster one has a 
higher proportion of individuals being married (wave one: 76.9%, n=462), compared to 
cluster five (wave one: 54.0%, n=142). 
Employment status distributions were also examined by clusters and showed a stable 
distribution of individuals being employed (around 75-90%), unemployed (around 4-10%) 
and not in the labour force (around 6-20%) for clusters one two and three, across all waves 
(Figure 4.3). Cluster four, relating to individuals leaving the parental house, and forming 
relationships, additionally show an increase of individuals being employed (wave one: 
56.3%, n=197; wave ten: 86.6%, n=303). Cluster five, which shows a consistently high 
proportion of individuals in other tenure or rental (social), also consistently demonstrates the 
highest rate of individuals not being in the labour force  (wave one: 36.9%, n=97; wave ten: 
33.8%, n=89).  
Next, the distributions of age of youngest child in the household were observed at each time 
point separately for each cluster (Figure 4.4). Cluster one, which is characterized by high 
proportions of home owners and married individuals, also shows (in wave 1) a high proportion 
of individuals with children aged five and below (55.9%, n=336) and individualswith children 
aged 6-18 years (30.5%, n=183). This proportion was reversed by wave ten (individuals with 
children aged five and below: 19.3%, n=116; individuals with children aged 6-18 years: 
54.6%, n=328). The main increase in individuals with children aged 6-18 years occurs in the 
first three quarters of the observation period and is parallel to the increase in home owners. 
Cluster three, which reflects individuals entering home ownership and getting married, 
shows a decrease in the proportion of individuals not having any children (wave one: 94.0%, 
n=350; wave ten: 47.1%, n=261); and a steep increase in the proportion of individuals with 
children aged 5 years and under (wave one: 2.9%, n=16; wave ten: 49.3%, n=273). 
Interestingly, the steep increase in the proportion of home owners (Figure 4.1) occurs 
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relatively early on and towards the middle of the ten waves, whereas the steep increase of 
individuals having children aged five years and under, occurred from the middle of the 
survey towards the end. Cluster two and four consisently show high proportions of 
individiuals with no children (cluster two, wave one: 78.7%, n=222; cluster four, wave one: 
100.0%, n=0). In cluster four, the proportion of individuals with no children slightly decreases 
to 89.1% (n=312) by wave ten. Cluster five shows a relatively stable proportion of individuals 
with children aged 5 years and under (wave one: 46.0%, n=121; wave ten: 39.9%, n=569) 
indicating the birth of children over the ten years.  
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Figure 4.1: Transversal state frequencies of tenure type by clusters one to five for movers. 
 
Figure 4.2: Transversal state frequencies for marital status by clusters one to five for 
movers. 
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Figure 4.3: Transversal state frequencies for employment status by clusters one to five for 
movers. 
 
Figure 4.4: Transversals state frequencies for age group of youngest child by clusters one 
to five for movers. 
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4.5 Conclusions 
This research set out to answer questions regarding the main housing pathways of adult 
Australians and the interrelationships with other life events. The traditional interaction of life 
events and housing transitions as they were experienced in previous decades, getting 
married, having a child and then entering home ownership while children were still of pre-
school age, have been challenged by lifestyle changes and increasing opportunities to make 
choices and hence determine one’s pathway, as supported by the ‘choice’ theory, which 
resulted in different life experiences and pathways. The empirical analysis aimed to identify 
any evidence for this differentiation by developing a typology of housing pathways and life 
events for Australian families in childbearing age, with and without children.  
For housing tenure pathways in isolation, the analysis revealed that over half of the 
individuals in the sample (52.8%) did not change housing tenure over ten years of the survey 
and 41.8% of all sequences were represented by stable home ownership. Although the 
majority of individuals that did not change housing tenure over time already have 
transitioned into home ownership (79.2%), it is important not to ignore those remaining 
individuals, around one fifth, that do not enter home ownership during a ten year period. The 
most frequent sequences including a tenure change showed transitions into home 
ownership, hence an ‘upwards’ transition from other tenure categories. However, even 
within the group of individuals that are experiencing a housing tenure change, it needs to be 
acknowledged that there will be individuals that do not enter home ownership, for example 
switching between renting (private) and renting (social). These pathways were not discussed 
in this paper as the analysis did not identify them as major pathways in the typology.  
Although previous Australian research indicates that the number of people experiencing a 
first birth before entering home ownership is decreasing, no other studies support this finding 
with empirical evidence using longitudinal data. With the availability of ten waves of the 
HILDA survey, it was possible to examine a window of ten years of housing tenure transitions 
and life experiences for individuals, acknowledging that a complete housing transition 
sequence over the life course is three or four times longer than current data allows for. The 
technique of multi-channel sequence analysis has been utilised to produce a typology of 
typical pathways of housing transitions, intertwined with other significant life-events 
identifying five distinct types of pathways:  
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The five clusters can be summarised as follows (where total n is the number of individuals 
in the sample who experienced a housing tenure transition): 
Late home owners, post school-aged children (cluster one, 29.3%, n=601): oldest 
individuals at wave one (on average mid-thirties), transitioning into home ownership with 
children aged 6 to 18 years. Most individuals in this cluster were employed and already 
married. The representative sequence indicates that these individuals transitioned into 
home ownership when married with school-aged children.  
Single renters to owners, no children (cluster two, 13.8%, n=282): aged on average in their 
late twenties at wave one, mainly renters (private), some transitioning into home ownership, 
they were starting relationships. The proportion of individuals, who were separated, divorced 
or de-facto in this cluster remained relatively constant over the ten waves. The majority was 
employed and had no children. The representative sequence explains this cluster as 
individuals that have never been married with no children, transitioning into home ownership 
(out of renting (private)). 
Home owners, pre children (cluster three, 27.0%, n=554): aged on average in their late 
twenties at wave one, this cluster incorporates the main transitions into home ownership in 
the first five years of the survey, as well as the greatest increase in the proportion of 
individuals getting married over all. These individuals were mainly employed and the cluster 
demonstrated an increase in the proportion of individuals with children aged five years and 
under in the second five years of the survey. The representative sequence characterises 
this cluster as individuals first transitioning into home ownership, and then experiencing the 
birth of a child. The individuals were already married by the time of the tenure transition. 
Parental home leavers to renters, no children (cluster four, 17.1%, n=350): youngest 
individuals aged late teens, early twenties in wave one, leaving the parents’ house and 
starting relationships in the last five years of the survey. These individuals were also 
beginning to transition into the labour force. Most individuals had no children. The 
representative sequence summarises this cluster as individuals leaving their parents, 
moving into a private rental property. 
Traditional home owners, post pre-school children (cluster five, 12.8%, n=263): aged around 
thirty years, contains a large proportion of renters (private), but also the largest (compared 
to other clusters) group of individuals in renting (public) and other tenure. The proportion of 
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individuals in home ownership is increasing in the last three years of the survey. Around half 
of the individuals were married with little change in the distribution of marital status over 
time. One third of individuals were not in the labour force at any point in time. The main 
increase in the proportion of individuals with children aged five years and under occurred 
during the first five years of the survey. Based on the representative sequence for this 
cluster, the main characteristics of these individuals are being married and employed, and 
they first had a child and then entered home ownership, which is the traditional pathway.  
The main findings demonstrate that for all individuals who experienced a change in tenure 
in the sample, one group of individuals entered home ownership first, before the arrival of 
children in the family, while a smaller group of individuals entered home ownership when 
children were of pre-school age, this being the previous typical traditional pathway. In both 
scenarios marriage precedes transition to home ownership and birth of a first child. Note 
that previously, some individuals would also enter home ownership before their first child 
was born, but it was not acknowledged as a major housing pathway as it is now. Similarly, 
findings presented in this paper did not include pathways characterised by adverse housing 
tenure transitions associated with marital dissolution or unemployment. Although these 
pathways were indeed present, they were not frequent enough to be defined as a typical 
pathway in my five clusters, but they did emerge with increasing separation of the clusters. 
Previous research suggests a disconnectedness of entry into home ownership and fertility 
events (Badcock & Beer, 2000; Winter & Stone, 1999), however this analysis suggests that 
the interrelation of housing pathways, in particular entry into home ownership and marriage 
and birth is still present, but the previously ordered sequences of these events have become 
less clear. It is important to be aware that there is also a significant group of individuals that 
enter home ownership on their own, without being in a relationship, which is a pathway that 
wasn’t likely to be followed in previous decades. 
This research has methodological strengths in the use of sequence analysis and longitudinal 
survey data over ten years; however, there are several limitations. First, the research focus 
is on major life transitions that occurred primarily in early adulthood, and therefore it was 
necessary to identify and extract a sub-sample of individuals for which these transitions were 
observed. Clearly, the selection of the sample has a strong impact on the major pathways 
emerging from the analysis. The sample was further restricted to individuals with a complete 
interview pattern. Given that individuals in unstable housing tenure types are more likely to 
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show incomplete interview patterns, housing pathways that do not include home ownership 
may be under-represented. There is indeed scope to explore a greater range of pathways 
by selecting more clusters to identify other important but less frequently occurring pathways. 
Second, the availability of ten waves of the HILDA survey data made it possible to analyse 
a window of housing pathways in Australia, however, identifying individual’s housing tenure 
in the HILDA survey is not straight forward, as this measure was captured on a household 
rather than individual level. A set of rules and assumptions were developed based on 
relationship statuses within the household. Finally, the timing of some of the transitions is 
linked to the survey waves, rather than to a date. This leads to assumptions that marriage 
and entering home-ownership, for example, occurred at the same time although there could 
have been a gap of up to twelve months between the transitions. The impact of this on the 
current findings is unclear, but I acknowledge that the exact timing of events is important 
when the order of events is of interest. 
The housing pathways in Australia are undergoing change, and particularly entry into home 
ownership is of great concern, considering the risk of poverty in retirement for families and 
individuals that did not enter home ownership and hence have high housing costs. More in 
depth research is needed to further understand the relationships among the trigger life 
events, in particular union formation and dissolution, and birth of the first and consecutive 
child and whether these life events occur within five years of the transition to home 
ownership. This will be particularly important for future analysis of home ownership 
transitions that also examines relationships with health and well-being as well as income 
and wealth related outcomes based on previous life experiences. Data over a longer period 
of time are required to investigate timing of life events within five years of transitions into 
home ownership. It is promising that the HILDA survey has been extended to continue data 
collection over sixteen waves allowing extensions to this research.  
Multi-channel sequence analysis is an exploratory technique, which provided information on 
the order of several processes occurring in early and mid-aged adulthood that are defining 
major pathways in housing tenure. The following chapter will use this information to model 
these processes simultaneously in a multi-process framework.   
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Chapter 5 Family forming processes and home ownership 
This Chapter addresses research question two: “What is the timing of birth relative to the 
transition into home ownership for married women?” Therefore, the focus of this chapter is 
to investigate the timing rather than the order of the two events, birth of a child and the 
transition to home ownership, following the formation of a relationship. 
The results reported in the previous chapter showed that pathways to home ownership are 
now more diverse compared to the traditional pathway followed in previous generations, 
where individuals typically married and welcomed their first child while residing in rental 
accommodation, and then entered home ownership before further children were born. The 
multi-channel sequence analysis applied in Chapter 4 identified five distinct major pathways, 
of which three were related to fertility events. These three groups represent married 
individuals that are differentiated by the timing of the fertility event: moving into home 
ownership with children under the age of five, moving into home ownership with children 
older than five, and moving childless into home ownership followed by a first birth. These 
processes were observed over a ten year period, from 2001 to 2010, and although the age 
groups of the children gives an indication of how closely the transition into home ownership 
followed the birth of a child, the previous chapter focussed on the order of the events, rather 
than on the timing. In this chapter, the synchronicity of birth and transition into home 
ownership is studied for those major pathways where union formation precedes home 
ownership attainment and birth. This is of interest because both events are considered as 
major life events, and if they both occur close together, the consequence may be a significant 
negative impact on a family (George, 1993; Harley & Mortimer, 2000).  
The two events of birth and home ownership are considered to arise from two separate but 
interrelated processes that are associated with various life circumstances. The analytical 
approach taken here is referred to as multi-process event history analysis, which allows 
simultaneous estimation of the correlated statistical models for describing the timing of each 
event, birth and home ownership, following the formation of a relationship. This analysis has 
not previously been undertaken in Australia using data from the longitudinal HILDA survey 
and will provide new evidence on the length of time between birth and home ownership in 
reciprocal occurrences of the events. 
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The approach models the timing of the birth and home ownership transitions following 
relationship formation, and whether an individual who enters home ownership is also more 
likely to have a child and alternatively, whether an individual who had a child is more likely 
to enter home ownership (synchronicity). As these processes are expected to occur in 
parallel, this statistical method allows simultaneous analysis of the separate statistical 
process models, which is achieved by including cross-lags of birth and home ownership in 
both model equations and allowing the residual errors to be correlated. With this approach 
I can identify whether birth is a trigger for home ownership attainment, or whether having 
children depends on entering home ownership. The analysis will also report the average 
time lag between the events, taking into account the order of occurrence.  
I first review the existing international and Australian literature that investigates the 
interrelationships among timing of fertility events and housing tenure transitions before 
presenting the methods, results and discussion of the findings. 
5.1 Introduction 
5.1.1 Order and Causality 
Family events and housing outcomes are interconnected processes, as every family that 
plans to have children, also needs to adopt appropriate housing to meet their needs. This 
relationship has been consistently identified in the literature, where the transition to home 
ownership has been found to be linked with events that take place early in the life course, in 
particular, with family formation and birth of the first and consecutive child (Feijten & Mulder, 
2002; Kulu & Milewski, 2007; Mulder, 2006). Even though the order of the events can and 
has been explored in previous research (Spallek, Haynes, & Jones, 2014), investigating the 
causality of these events is nevertheless difficult. The question of whether fertility planning 
influences the decision to enter home ownership; or whether the transition to home 
ownership influences the decision to have a child, cannot be answered by simply knowing 
the order of event occurrence. The order of event occurrence on its own does not allow us 
to make any assumptions about the causality (Heckman, 2005). 
As discussed in Section 4.1 of Chapter 4, it has been speculated that there is a time and 
order for life events, and if not adhered to, this can lead to negative outcomes later on in life 
(George, 1993; Harley & Mortimer, 2000; Hogan & Astone, 1986). The timing of birth has 
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changed substantially in Australia over several decades with an observed increase in the 
mean age of both parents. In 1994 the mean age of the mother at first birth was 27.1 years, 
which has increased to 30.6 years in 2004 and to 30.7 years in 2012. For the fathers, the 
mean age at birth has increased by 3.1 years from 29.9 years in 1994 to 33.0 years in 2012.  
Consider the scenarios where the first child is born when the mother is either in her twenties, 
which is considered as early adulthood, or in her late thirties. For both individuals, birth can 
be followed by entering home ownership, for example eight years after birth for the early 
adulthood parents and one year after birth for the mother in her late thirties. In this case, 
both pathways are identical in terms of the order of the events; however, the timing of the 
first event (birth in this example) differs within their life course, as well as the timing of the 
second event (entering home ownership) in relation to the first event. In order to capture this 
phenomenon in the research, the life course approach needs to be applied (Hunt, 2005). In 
contrast to the life stage approach, the life course approach does not use age alone as a 
defining characteristic. Instead, previous experiences are taken into account to examine 
change, transitions and pathways, including the timing of all the events that define a pathway 
of life experiences. In the life course approach, the question under investigation is whether 
the outcomes of these different life trajectories or experiences differ. As already discussed 
in previous chapters, the life course approach is the underlying theoretical framework for 
this thesis, and applies to this chapter.  
The increasing diversity in the timing and order of life events, has led to diverse family 
compositions, which in turn has led to different housing needs. In Australia, family 
compositions are now different and more diverse than they were a generation ago, ranging 
from single parent, married or de facto couples with or without children, same sex couples 
with or without children or lone person, to name a few. For comparative purposes, Table 5.1 
shows the breakdown of individuals aged 30-34 years by ABS Census year 1991 and 2011 
and legal and social marital status. This age group is considered because it is the age range 
for which the majority of individuals would be already legally married or about to be married. 
The percentage of married individuals aged 30-34 years has decreased by around 15% for 
both males and females within the last 20 years (1991: males 63.3%, females 70.5%; 2011: 
males 48.3%, females 55%). Furthermore, the de facto relationship is becoming more 
popular, with an increase of around 10% (1991: males 7.2%, females 6.2%; 2011: males 
18.0%, females 15.9%) , and the percentage of individuals that have never been married 
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has increased by around 20% in this particular age group of 30-34 year old individuals (1991: 
males 27.7%, females 17.3%; 2011: males 46.9%; females 37.5%). Although the change in 
percentage of individuals that have never been married is similar for males and females, the 
ratio of male individuals that have never been married to male individuals that are legally 
married is now 1.0:1.0, whereas the ratio in 1991 was 1.0:2.3. This change is even greater 
for females (never married: legally married in1991 was1.0:4.1; and in 2011 was 1.0:1.5) 
(Australian Bureau of Statistics, 2001a, 2011a).  
Table 5.1: Percentages of individuals aged 30-34 years by gender, and legal and social 
marital status, over a 20 year period from 1991 to 2011. 
    1991 2011 
Legally married Male 63.3 48.3 
Female 70.5 55 
    
Never married 
Male 27.7 46.9 
Female 17.3 37.5 
    
De facto Male 7.2 18 
Female 6.2 15.9 
    
Source: Australian Bureau of Statistics 2001 Census of Population and Housing (Time Series 
Profile), 2011 Census of Population and Housing (Time Series Profile); percentages calculated by 
author. 
Comparing now the change from 1991 to 2011 in percentages of individuals aged 30-34 
years by family type, it can be observed that the percentage of individuals in a couple family 
with children has decreased to below 60% (1991: 68.2%; 2011: 59.0%) whereas the 
percentage of individuals in a one parent family and a couple family without children is 
increasing. To bring this into perspective, when individuals enter a relationship, they are now 
not only deciding whether to first have a child and then buy a house or vice versa, but also 
whether they want to have children at all (Australian Bureau of Statistics, 2001a, 2011a). 
Decisions related to family processes influence decisions on housing choice (Kendig, 1984; 
Rossi, 1955). Consequently, the housing trajectories themselves have become less 
predictable and less normative in order to accommodate the change in family compositions. 
In the literature, this is frequently referred to as the ‘de-standardisation’ of life trajectories. 
Hence, the interrelationships among family events and housing transitions are complex and 
worth exploring to better understand the increasing diversity of housing pathways. 
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5.1.2 Factors influencing transition to home ownership 
Given the significant benefits of being a home owner in Australia, most Australians aspire to 
home ownership, with a national home ownership rate of around 70% (see Chapter 4, 
Section 4.1, page 66). Previous literature has found that factors influencing the transition to 
home ownership include income, highest level of education achieved, marital status and 
presence and number of children. However, marital status and presence of children are not 
as influential as they were previously, whereas on the other hand, income and education 
have increased in importance (Gyourko & Linneman, 1997). The decision to buy a house is 
influenced by the financial situation of the family, as well as the housing market. Being a 
home owner requires relatively stable income to keep up with continuing mortgage 
payments, while at the same time, job security has become less certain. Similarly to the 
housing pathway, the job career was previously underpinned by the idea of a “job for life”, 
however, this has been replaced with increasing short-term contracts, casual work and 
possibly periods of unemployment (Beer et al., 2011). In particular, payment for casual work 
in Australia has been demonstrated to be unstable and therefore keeping up with the basic 
costs of living, including mortgage payments, becomes challenging for individuals in these 
arrangements (Buchler et al., 2009). On the other hand, researchers also report reasons 
other than family events and the economic situation that have impact on decisions about 
housing tenure status. Andersen (2011) has reported the unrestricted use of the dwelling as 
a reason that individuals prefer home ownership to renting in Australia. As home owners, 
people believe that they are gaining control over their housing situation.  
In the international literature on this topic, Mulder and Wagner (1998) examines the 
synchronisation of family formation, first home ownership and first birth in the context of 
West-Germany and the Netherlands, and report differences in the strength of the 
interrelationship between family events and first home ownership: In Germany, the transition 
to first home ownership is strongly connected with marriage and first childbirth when 
childbirth occurs close to marriage, however in the Netherlands, the connection of home 
ownership attainment with the event of marriage and particularly childbirth is weaker. 
Baizan et al. (2004) examines similar associations to Mulder, studying the interrelationships 
between cohabitation, marriage and first birth in Germany and Sweden, and reports that 
relationship formation and the transition to parenthood are partially interchangeable. Kulu 
(2008) studied fertility and spatial mobility in the life course and finds that although the birth 
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of the second and third child reduces the risk of moving house, it increases the risk of leaving 
family premises in large cities for rural areas.  
To understand the underlying conceptual framework of these life events, aspects from social 
theories and the life course approach have been integrated. In this perspective, the process 
of entering home ownership and the birth of the first child interact dynamically with each 
other and are affected by the individual’s environment (Buchmann, 1989). Social norms 
affect the way events are sequenced and timed (Courgeau & Lelievre, 1997). Norms are 
neither uniform nor constant; they vary according to social class and from generation to 
generation. For instance, one normative view is that childbirth should take place within a 
stable relationship. Previous generations would define a stable relationship to be formally 
announced through marriage, whereas more recently the de facto relationship has become 
a frequently chosen form of a stable relationship. Other important events that generally occur 
prior to family formation include education and employment. A prevalent view is that the 
completion of education should occur before family forming processes, and in particular for 
men, a stable position in the labour market should have been achieved (Beck & Beck-
Gernsheim, 1996; Brueckner & Mayer, 2005).  
Although life course research using longitudinal data has been predominantly conducted in 
the US and Europe, Australian housing research has mainly utilised cross-sectional or 
quasi-longitudinal data. The explanation for this is simple: extensive Australian national 
longitudinal data, capturing information on family events and housing transitions has only 
recently become available via the HILDA panel survey. 
Despite the importance of the interconnectedness of these major processes in a family’s life, 
the birth of a child and entering home ownership, only few researchers have studied these 
relationships in Australia, and even less have applied advanced longitudinal methods. The 
first sociologist who investigated this area of research in Australia was Kendig, who focused 
on the interaction between residential mobility, life-cycle and housing career in Adelaide in 
the early eighties, and reported that both factors together, life cycle stage and income are 
the greatest predictors of tenure choice (Kendig, 1984). Previously, Clark and Whiters 
(2008), Mulder (2006) and Oest (2012) have studied the simultaneity of housing and 
childbirth, however, to my knowledge, there has been no attempt to investigate this 
relationship to this date in an Australian context.  
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Methods have emerged to address questions using a life course theory approach and to 
account for the complexity of individuals’ experiences. In regards to analysing the timing of 
an event using social survey data, a well-known method referred to as event history analysis 
is frequently used (Allison, 1984; Bradley, Longino Jr, Stroller, & Haas III, 2008; Jampaklay, 
2006; Kerr, Owen, & Capaldi, 2008). In this current chapter, this approach has been 
extended to a multi-process framework for event-history analysis (Mulder & Wagner, 1993; 
Steele et al., 2005) in order to simultaneously examine the parallel processes of birth and 
the transition to home ownership, and their interconnectedness. 
5.1.3 Research Questions 
This research is located within the area of home ownership attainment, but focuses on the 
interaction with a particular family event: birth of a child. The interactions under review can 
be characterised by three pathways: couples move into home ownership before the birth of 
a first child, couples first have a child and then move into home ownership, or both events 
take place approximately around the same time. I chose to focus on coupled individuals only 
(both legally married and in a defacto relationship), since the previous chapter identified that 
the majority of pathways into home ownership are characterised by marriage preceding 
home ownership attainment (approximately 70%). Similarly with the event of birth, this most 
frequently takes place within a relationship. As in line with other research on fertility events, 
rather than including both people from a couple relationship, only women are included in 
this analysis (Steele et al., 2005). The traditional Australian pathway was described as first 
having a child, followed by the transition to home ownership before having more children 
(Winter & Stone, 1999; Yates, 2007a). Recent research, however, reported a deviance from 
this clearly defined pathway to more diverse interactions of these events (Spallek et al., 
2014).   
The following research questions are examined in this chapter: 
1. Is there a delay in home ownership following birth? 
2. Does home ownership trigger birth and how long after home ownership attainment 
until the birth of a child? 
3. Is home ownership attainment and birth of a child similarly influenced and driven by 
correlated unmeasurable factors? 
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The central question that guides this work is related to the timing and the synchronicity of 
two important processes, first birth and transition into home ownership, using Australian 
longitudinal survey data. Even though both events are potentially repeatable events, such 
that women may experience more than one birth in a relationship, and home ownership 
attainment can reoccur after having returned to live in a rental home following previous home 
ownership, in this study only the timing of the first of each event is considered, by restricting 
attention to the first transition into home ownership and to the first birth within a relationship.  
The remaining sections of this chapter describe the Methodology (Section 5.2), the process 
of selecting the analytic sample and variables for the analysis (Section 5.3), discussion of 
the results (Section 5.4) and the conclusion (Section 5.5).  
5.2 Methodology 
5.2.1 Analytic Approach 
For the main analysis, a multi-process event history model (with correlated women-level 
residuals) has been applied to the analytic sample of longitudinal data. A multi-process 
model is a system of simultaneous equations representing statistical models for different 
social processes. The simultaneous processes studied in this chapter are the processes of 
transition to parenthood (or extension of the family if this is not the first own child, but the 
first child in the observed relationship) and the transition to home ownership. In particular, 
the combined model consists of two equations, one capturing the time since relationship 
formation until (first) birth, and the second capturing the time since relationship formation 
until the time of transition to (first) home ownership. The multi-process model allows for 
unobserved factors which influence both housing and childbearing outcomes to be 
correlated. Lillard (1993) was first to apply this method to analyse the effect of marital 
childbearing on marital disruption. More recently, Steele et al. (2005) analysed correlated 
event histories of relationship transitions and fertility. Mulder and Wagner (2001) 
investigated the interconnections between first relationship, first marriage and first childbirth 
in the context of West Germany and the Netherlands, using survival analysis techniques 
and cross-tabulation, however their methodology did not apply a multi-process approach 
and the time intervals were measured in years. To my knowledge the method I am proposing 
has not been applied to investigate home ownership transitions and first childbirth in the 
context of Australia, where the hazard (likelihood) of birth is modelled jointly with the hazard 
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of home ownership transition, allowing the correlation of unobserved determinants for both 
processes. The term hazard is commonly used in event history analysis and refers to the 
probability that an event will occur given that the event did not occur in previous time points 
(see Section 3.5.2 in the Research Methodology Chapter 3). 
The decision to bring a child into the family is likely to be jointly determined with the decision 
to move into home ownership. In other words, there may be observed as well as unobserved 
factors that drive both processes, such as the increased propensity for job security and 
higher pay. If this hypothesis is true, and these decisions or processes are jointly 
determined, then the unobserved factors will be correlated and the two processes need to 
be estimated simultaneously to avoid biased estimates. As each of the events can occur 
only once for each woman by definition (only first relationships and the first birth and home 
ownership transition within that relationship is of interest), my model allows for the woman-
level residuals to be correlated. This correlation is expected to be different from zero 
(nonzero correlation). Other researchers (Kulu, 2005; Lillard, 1993; Steele, 2011) have dealt 
with repeated events and therefore a multi-level structure, for which the random effects were 
correlated to allow for unobserved heterogeneity among women, and this is an extension 
for consideration in future research when more waves of the HILDA survey data become 
available. 
I specified a discrete-time formulation for the following reasons. First, as with many 
retrospectively collected event-history data, the timing of the home ownership attainment is 
reported in months, although the event occurred precisely on a particular day. It is therefore 
natural to specify a model that assumes measurements in discrete time, rather than in 
continuous time. And secondly, after the data is restructured to the person-period format, 
standard methods for binary data can be used to model the event occurrence. This is 
because the person-period dataset (which will be discussed in more detail in Section 5.2.5 
Data preparation) contains a dichotomous variable for which a value of one indicates that 
the event has occurred for an individual and a value of zero indicates that the event has not 
occurred. The analytic approach is to firstly summarise the event histories for birth and home 
ownership attainment using life tables (5.2.2 Summarizing event history data), report on 
explanatory variables (5.2.3 Other variables), and then specify the multi-process event 
history model for the two dependent variables and selected explanatory variables ( 5.2.4 
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Model specification). Before fitting the model, the data needs to be rearranged into a person-
period file to be able to conduct this analysis (5.2.5 Data preparation).  
5.2.2 Summarizing event history data 
5.2.2.1 Defining the time “at risk” 
The construction of the data files required for the analysis was not trivial, as the survey is 
conducted annually with dates recorded for a birth or housing transition occurring since the 
previous wave. The format of the data file required for the proposed analyses was required 
to be in the person-period, or in this case, the person-month format. This means that it was 
necessary to create one record for every month that an individual was “at risk” of 
experiencing one or the other event (entering home ownership or experiencing a birth). As 
this analysis investigated the transition relating to birth of a child or home ownership of 
couple families rather than single person families, the beginning of the time “at risk” starts 
with the beginning of a relationship. Hence, when an individual starts a relationship she is 
“at risk” of entering home ownership and having a child for every month that she spends in 
the relationship. In order to produce relationship spells for each individual, the start and end 
dates of the relationship had to be determined. Due to the increasing popularity of de facto 
relationships, the start of a relationship was defined as the date when individuals started 
living together as opposed to when they legally married. As illustrated in Figure 5.1, for 
individuals that were already in a relationship at wave one with a start date for the beginning 
of the relationship prior to the study commencement in 2001, the start date for the 
relationship was available in month and year (Relationship 1). Any relationships that started 
and ended before the beginning of the survey were not considered for this analysis as for 
these relationships the start and end date was only recorded in year rather than in month 
and year. After wave one, an individual could report start and end dates for up to two 
relationships in between waves (within a year), for which individuals lived together for at 
least one month (Relationships 2 & 3). Additionally, individuals could record the end date of 
the relationship they were in at the previous wave and the start date of the relationship they 
are in at the current wave (Relationship 4).  
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Figure 5.1: Visualisation of the timing of the relationship spells. 
5.2.2.2 Life Tables 
Event history models describe the risk of an event over time per time unit change, and how 
the hazard varies in response to explanatory covariates. In this context, life tables are 
frequently used to describe event occurrence (Allison, 1984). The life tables included in this 
chapter summarise birth occurrences and transitions into home ownership from the 
beginning of a relationship, until the end of the observation time. Life tables report survival 
and hazard estimates of the event occurrence. The survival estimates indicate the 
percentage of relationships still ‘at risk’ of experiencing the event at the end of the month, 
and the hazard estimates represent the percentage of women’s relationships during which 
an event occurred during the past month. The hazard function is a key concept in event 
history analysis. Although it is an unobserved variable, it is the fundamental dependent 
variable in the event history model, providing information on the occurrence and timing of 
the events in the time interval.  
5.2.2.3 Censoring 
In event history analysis, the term censoring is used when there is incomplete data for an 
individual during the observation period. There are two types of censoring, left and right 
censoring. In this analysis, there was no left censoring, which occurs when the event 
probability prior to the observation time is unknown. The observation period in this analysis 
started with the beginning of a relationship, and individuals with a missing or incomplete 
start date were excluded from the analysis. Right censoring on the other hand occurs when 
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the event (in this case birth or transition into home ownership) does not take place before 
the end of the observation period. Right censoring is present in this study; individuals can 
be either right censored for: one of the events only, meaning that one event occurred but 
the other didn’t; or for both events, meaning that neither of the events occurred during the 
observation period. The hazard models deal with right censoring (but not left censoring), by 
assuming that the censoring times are non-informative, which means that an individual who 
has been censored at a particular point in time provides no information about that individual’s 
hazard at that time. 
5.2.3 Other variables 
The two dependent variables in the analysis are birth of a child and the transition into home 
ownership, both defined as binary variables.  
In the model equation of the birth process, a binary variable was created which identifies 
whether home ownership attainment has occurred prior to the birth event, and if this is the 
case, a counter variable identifies how many months ago the transition to home ownership 
occurred. Vice versa, in the model equation of the home ownership attainment, a variable is 
included identifying whether birth occurred prior to the home ownership transition, and a 
counter variable identifies how many months ago the birth of a child occurred.  
Other time-invariant explanatory variables included in both models are time (in months) 
since the start of the relationship until event occurrence, women’s age at the beginning of 
the relationship and country of birth to identify respondent’s ethnicity, as well as highest level 
of education achieved (in 2001) and mother and father’s occupation when the participant 
was 14 years of age as proxies for socio-economic status. Education has been identified in 
previous research to be a stable indicator for socio-economic status (Tzeng & Mare, 1995). 
Women’s age at the beginning of the relationship was recorded in years. Country of birth 
was coded as (1) Australian-born, (2) born in a European country, (3) born in an Asian 
country, and (4) other, with Australian-born as the reference group. Highest level of 
education achieved in 2001 was categorised into (1) Bachelor or higher degree, (2) Diploma, 
(3) Trade or Certificate, and (4) Year 12 and below, with Bachelor or higher degree as the 
reference group. Mother’s (M) and father’s (F) occupation was each grouped into four broad 
occupational categories: (1) Manager and Professionals, (2) White Collar, (3) Blue Collar 
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and (4) did not have a job. The reference category for both parents’ occupation is managers 
and professionals. 
Unfortunately it was not possible to include employment status as a time-varying covariate 
in these models, as employment status or even an approximation for employment status 
could not have been identified for individuals starting their observation period (which refers 
to the start of a relationship) prior to 2001. When more waves of HILDA become available, 
an extension of this study can be conducted, where all relationships formed since wave one 
can be observed and examined. This would allow including employment status as a time-
varying variable, as well as household income, both of which are expected to play significant 
roles in the decision to enter home ownership. Including employment status as a time-
invariant variable was not taken into consideration, since the nature of employment status 
is not stable. 
A table of descriptive statistics for these variables is presented in Section 5.4.1 Summary 
statistics. 
5.2.4 Model specification 
The multi-process discrete event history model applied in this chapter is made up of two 
equations which are estimated simultaneously, because I am expecting the unobserved 
variables common to the determination of both childbirth and home ownership to be 
correlated. Discrete time event history data is represented by binary variables, which is why 
the logit or the probit transformation can be used to apply regression analysis. The probit 
regression was the preferred model in this analysis, as the logistic regression model with 
correlated residuals is more complex to estimate and is not supported for multi-process 
models using MLwIN software. The difference between the logit and the probit model is 
mainly the link function, being the cumulative normal function for the hazard in the probit 
model, and the log odds function for the hazard in the logit model. In the probit model, the 
probit transformation of the hazard is assumed to be a linear combination of the explanatory 
variables. The probit and the logit models yield different results if the hazard or probability 
of an event occurs frequently in the extremes (or the tails) of the distribution i.e. the 
probability is close to zero or one (Cameron & Trivedi, 2005). Output from the logistic 
regression analysis can be interpreted in terms of the log odds of the hazard, whereas the 
results from a probit regression analysis are not as straight forward to interpret, which will 
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be discussed in detail in the Results section of this chapter. The multi-process event history 
model is defined by equations (5.1) and (5.2) below. 
Transition to birth.  
 𝑝𝑝𝑃𝑃𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 ℎ𝑖𝑖𝐵𝐵(𝑡𝑡) = 𝛽𝛽10𝐷𝐷𝑖𝑖𝐵𝐵(𝑡𝑡) + 𝛽𝛽11𝐻𝐻𝑂𝑂𝑖𝑖𝑖𝑖 + 𝛽𝛽12𝑡𝑡𝑝𝑝𝑡𝑡𝑒𝑒𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛𝑛 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝐵𝐵 + 𝑒𝑒𝑖𝑖𝐵𝐵 (5.1) 
 
Transition to home ownership.  
 𝑝𝑝𝑃𝑃𝑝𝑝𝑝𝑝𝑝𝑝𝑡𝑡 ℎ𝑖𝑖𝐻𝐻𝐻𝐻(𝑡𝑡) = 𝛽𝛽20𝐷𝐷𝑖𝑖𝐻𝐻𝐻𝐻(𝑡𝑡) + 𝛽𝛽21𝐵𝐵𝑖𝑖𝑖𝑖 + 𝛽𝛽22𝑡𝑡𝑝𝑝𝑡𝑡𝑒𝑒𝑖𝑖𝑖𝑖𝑠𝑠𝑖𝑖𝑛𝑛𝑛𝑛𝑛𝑛𝑠𝑠 + 𝛽𝛽3𝑋𝑋𝑖𝑖𝐻𝐻𝐻𝐻+ 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻 (5.2)  
In these equations ‘i’ denotes an individual. The connection between these two models is 
made by allowing the individual residual errors to be correlated, which is also referred to as 
a nonzero correlation between the individual elements (𝑒𝑒𝑖𝑖𝐵𝐵, 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻). If women with a high 
propensity to experience a birth also have a high propensity to enter home ownership, the 
correlation between the residual errors would be positive. If women with a high propensity 
to experience a birth on the other hand have a low propensity to enter home ownership, a 
negative correlation would be expected. I expect that the correlation will be significant.  
The component of the functions referred to as 𝐷𝐷(𝑡𝑡), represents the shape of the probit 
baseline hazard function, which is a function of relationship duration at time t when the 
values of all substantive explanatory variables are zero. The hazard represents the 
probability of an event occurring among those individuals who have not yet experienced the 
event. In the case of discrete time every time interval could be represented in the model as 
a dummy variable, which in this case would lead to the inclusion of 120 dummy variables (I 
will observe individuals for the first ten years (=120 months) of their relationship). This is 
referred as a step function. When the number of time intervals is large, which is the case in 
this model, the alternative method is used, where the shape of the baseline hazard function 
is instead described by a polynomial function. The shape of the baseline hazard for both 
events will be investigated in Section 5.4.2 Life tables. By including a function of time 𝐷𝐷(𝑡𝑡), 
I can control for the varying probability of the events over time since commencement of the 
relationship.  
In the equation (5.1) for the birth event, a dummy variable is included to indicate whether 
the individual has already entered home ownership by the time birth occurred (1=yes), and 
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a time variable is included to indicate length of time (in months) since home ownership has 
occurred. Similarly, in the equation (5.2) for the transition to home ownership, a dummy 
variable is included to indicate whether the individual has already given birth prior to home 
ownership attainment (1=yes), and also the time variable is included to indicate length of 
time (in months) since the birth occurred.  
The inclusion of explanatory fixed time-invariant variables in both equations (5.1) and (5.2) 
are represented by the term 𝑋𝑋𝑖𝑖. 
The data preparation was conducted using Stata (StataCorp., 2013), model estimation was 
performed using Markov Chain Monte Carlo (MCMC) estimation in the MLwiN software, with 
a burn-in of 5,000 and a chain length of 20,000 (Browne, 2009).  
5.2.5 Data preparation 
The discrete-time multi-process event-history model can be translated into a multilevel 
bivariate discrete-response model (Steele, 2011), where for each time t spent in a 
relationship, there are two binary responses; one relating to the birth event and the second 
to the home ownership attainment.  
The data restructuring process is shown in Figure 5.2 below. In practice, the two responses 
are stacked into one single column (“Stacked Resp”), and at the same time an indicator 
variable is created identifying whether the content of the stacked variable refers to the birth 
or the home ownership transition (“Resp Indi”). This indicator variable is then used to create 
two binary responses, one for birth (“Birth Indi”) and one for home ownership attainment 
(“HO Indi”). For each equation specified, the explanatory variables of interest to the 
equations are then multiplied by the indicator for the specific event equation. The example 
in Figure 5.2 shows how the data is saved before restructuring. Individual xyz was recorded 
to have spent 10 months in a relationship (“Time_at_risk”). Both events occurred within this 
relationship (Birth=1(yes) and HO=1(yes)). Birth occurred five months following the start of 
the relationship (Time birth) and the transition into home ownership occurred after eight 
months (Time HO). The first step is to create what is referred to as a person-period file. This 
is shown under 2) in Figure 5.2. For every month the individual is in the relationship, a 
separate record is created (expanded “Timeatrisk”). Additionally, for every month, the birth 
(Birth) and home ownership (HO) variables store information on whether the event occurred 
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(1) or not (0). In this particular example one can see that in the fifth month the birth variable 
contains the value one which means that the event birth occurred, and HO contains one in 
the eighth month indicating transition into home ownership in that month. These two 
responses Birth and HO are then stacked into one response variable (“Stacked Resp”), and 
every month is now recorded twice (“Timeatrisk”). I need an additional variable that identifies 
which response the value in “Stacked Resp” refers to, Birth or HO. Hence, the “Resp Indi” 
variable indicates whether the value stored in the variable “Stacked Resp” refers to the Birth 
or HO event. There are still two variables that need to be created, “Birth Indi” and “HO Indi”, 
which are two binary variables indicating whether the response (“Stacked Resp”) refers to 
the Birth or HO event. The “Stacked Resp” variable is used as the dependent (y) variable, 
and the “Birth Indi” and “HO Indi” variables are used to be multiplied with the explanatory 
variables in the equation of the specific event. 
 
Figure 5.2: Expansion of the dataset to a person-period file. 
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5.3 Analytic Sample and Variables 
5.3.1 Sample 
This research uses the Household Income and Labour Dynamics in Australia (HILDA) 
Survey, which is a nationally representative household panel study with 13,696 individuals 
aged 15 years and older (from 7,682 households) surveyed first in 2001 and annually 
thereafter (see Chapter 3). The focus of this research lies in the synchronisation of particular 
life events, namely relationship formation, birth of a child and entering home ownership, 
which occur more frequently in childbearing years. For this reason, the sample of interest 
was reduced to individuals with children aged 18 and under, and females without children, 
but in childbearing age defined as 41 years or younger, as specified in Chapter 3. 
Additionally, I restricted the sample to female individuals, which is a common practice in 
research including fertility events (Steele et al., 2005). Although relationship formation also 
occurs past the age of 41 years, the likelihood of having a child decreases considerably, 
and therefore the associations of relationship formation with the other events, birth of a child 
and entering home ownership past childbearing age will have a different context. By applying 
the restrictions mentioned above, the analytic sample comprises 4,184 females at wave one 
in 2001.  
5.3.2 Relationship Spells  
Of the 4,184 females in the analytic sample 1,098 females did not have a relationship 
recorded, meaning that they had either not been in a relationship or had incomplete start 
and end dates recorded. Amongst the remaining 3,086 females, 3,381 relationships were 
recorded of which 2,621 relationships were still active by the end of the individual’s 
observation period and therefore did not have an end date specified. However, the nature 
of event history analysis requires that for each time spell, in this case the time spent in a 
relationship, a start and end date needs to be specified. This is why for the relationships that 
are still active by the end of the individual’s observation period, the end date of the spell was 
set to the date of the last interview conducted. In my analytic sample, the mean time spent 
in a relationship was 166 (SD=112.4) months. 73.2% of the relationships started before the 
commencement of the survey in 2001. Due to the small number (< 10%) of females with 
more than one relationship recorded, the analysis only includes the first recorded 
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relationship for every woman. Additionally, the observation time was restricted to the first 
120 months (10 years) of that relationship. 
5.3.3 Home ownership transitions 
When the time at risk was determined, that is the length of time in a relationship, the timing 
of a transition to home ownership and the birth of a child, relative to each other and the 
beginning of the relationship, could be computed. For the event of home ownership 
attainment, information on tenure status and date of when the individual moved into the 
current home was used to derive the date of when individuals entered home ownership. 
Amongst the 4,184 females, 3,369 transitions to home ownership were recorded, of which 
13.5% of the transitions (n=454 for 425 women) had missing or incomplete dates for when 
the transition occurred. The 2,915 home ownership transitions with complete dates were 
experienced by 2,489 women, where the majority of women, 89.1% (n=2,217) experienced 
only one transition (10.3%, n=256 experienced two transitions, and 0.6%, n=16 experienced 
three transitions). Also, 58.9% (n=1,717) of all the transitions into home ownership occurred 
prior to the commencement of the survey in 2001.  
Ideally, it would have been useful to identify whether this is the first time individuals enter 
home ownership. Unfortunately, home owners were asked whether this was the first time 
for being a home owner at wave one and wave two only. Therefore, for individuals that are 
home owners at either wave one or wave two, it can be correctly deduced whether they are 
first home owners or not, even if they drop out of home ownership in future waves and enter 
back into home ownership sometimes later in the survey. Individuals not in home ownership 
at wave one or wave two were not asked this question at all. Consequently, if these 
individuals entered home ownership sometime after wave two, it is not possible to identify 
whether this is the first time for them to have entered home ownership. Basically, I cannot 
identify whether individuals have been in home ownership prior to 2001 and re-enter home 
ownership after 2002 (wave two). This means that the estimates from this model are less 
conservative, since the interrelationship between birth and home ownership transitions 
might not be as strong for subsequent transitions.  
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5.3.4 Children’s birthdates 
The HILDA in-confidence dataset stores the exact date of birth of children, which was used 
to compute the timing of a birth, accurate to the month, rather than using the age of a child 
which is provided in the HILDA confidentialised dataset. By using the date of birth, 
unsuccessful pregnancies or pregnancy outcomes have not been captured. In this sample, 
2,914 women gave birth at least once, resulting in an overall number of 6,404 births. Of 
these women 24.1% (n=701) gave birth once, 45.4% gave birth twice (n=1,323), 21.7% gave 
birth three times (n=631), and 8.8% gave birth four times or more (n=259).  
5.3.5 Mapping birth and housing transitions to the ‘time at risk’ 
During the process of data preparation, home ownership transitions and births were 
‘mapped’ to relationships. That is, the occurrence of an event during the first relationship 
was identified, in order to calculate the time difference from the beginning of the relationship 
to either event occurrence. For example, there were some home ownership transitions and 
births that occurred amongst individuals with no record of a relationship, or before the 
beginning of the relationship, and these individuals were discarded from the sample as this 
analysis focuses on transitions into home ownership and its association with a birth amongst 
females in a relationship and not of single females. Even though both events can be 
repeatable during a life course, in this analysis they are considered to be non-repeatable 
within a relationship by restricting the attention to the first birth and the first transition into 
home ownership. Hence, the subsequent events within the same relationship are not 
considered in the analysis. This is a commonly used strategy if one assumes that the 
process of having the first birth differs from that of subsequent births.  
After excluding women with missing dates for home ownership transitions, 2,708 
relationships remain (amongst 2,546 women). By further including only the first relationship, 
the number is reduced to 2,546 women. Within 55.7% (N=1,418) of these relationships the 
transition to home ownership occurred, compared to 68.4% (N=1,741) of which include a 
birth.  
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5.4 Results 
5.4.1 Summary statistics 
This section provides summary statistics for the variables used in the main analysis. Table 
5.2 provides frequencies (and means for continuous variables) for the explanatory variables 
representing country of birth, level of highest education achieved (measured at wave one), 
and mother’s and father’s occupation.  
Table 5.2: Summary statistics of the explanatory variables. 
Variables N % 
Country of Birth   
Australian-born 1,975 77.6 
European country 220 8.6 
Asian country 126 5.0 
Other 225 8.8 
   
Education   
Bachelor or higher degree 452 17.8 
Diploma 378 14.8 
Trade or Certificate 292 11.5 
Year 12 and below 1,423 55.9 
Not specified 1 >0.1 
   
Mother's occupation   
Manager and 
Professionals 539 21.2 
White Collar 942 37.0 
Blue Collar 418 16.4 
Did not have a job 385 15.1 
Not specified 262 10.3 
   
Father's occupation   
Manager and 
Professionals 892 35.0 
White Collar 835 32.8 
Blue Collar 498 19.6 
Did not have a job 5 0.2 
Not specified 316 12.4 
Age at start of the 
relationship 
mean 24.7 years  
(SD 5.5) 
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Table 5.3 summarises the frequencies of women with and without an event and shows the 
mean time passed in a relationship until a particular event occurs. From the 2,546 
relationship spells, 1,079 (42.4%) include both a birth and a transition to home ownership, 
662 (26.0%) relationship spells included a birth but not a home ownership transition, and 
339 relationship spells (13.3%) included a home ownership transition, but not a birth, and 
the remaining 466 (18.3%) relationships experienced neither event. Additionally the table 
includes the mean time in months passed since the beginning of the relationship until each 
event.  
Table 5.3: Summary of births and home ownership transitions, including time until the 
event. 
Relationships n Home ownership transition (HO)  
Birth Yes No Total 
Yes 1,079 (42.4%) 
_______________ 
time* until birth:  
46.6 (SD 27.9)/43.0 
time until HO: 
46.4 (SD 36.1)/42.0 
662 (26.0%) 
________________ 
time* until birth:  
44.6 (SD 30.7)/40.0 
1,741 (68.4%) 
______________ 
time* until birth:  
45.8 (SD 29.0)/42.0 
months 
No 339 (13.3%) 
________________ 
time* until HO:  
28.1 (SD 31.7)/16.0 
466 (18.3%) 805 (31.6%) 
Total 1,418 (55.7%) 
________________ 
time* until HO:  
42.0 (SD 36.0)/35.0 
months 
1,128 (44.3%) 2,546 (100%) 
 
*Summary statistics for time until the event of HO or birth are mean (SD)/median 
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5.4.2 Life tables 
The life table for the events of birth and home ownership transition within the first 120 months 
(ten years) of a relationship is shown in Table 5.4. The life table consists of several columns: 
Column 1 lists the months since the beginning of the relationship and column 2 indicates 
the time interval. As discussed in Section 5.2.2.1 Defining the time “at risk”, the women 
began to be at risk of experiencing one or the other event, as soon as they entered a 
relationship. For every month in a relationship, the life tables provide information about the 
number of relationships that are at risk of experiencing a birth or transition to home 
ownership at the beginning of the month (Column 3 and Column 8), the number of births 
and transitions to home ownership occurring in that month (Column 4 and Column 9), and 
the number of women whose relationship ended with no event (censored) by the end of that 
month (Column 5 and Column 10). This information is used to calculate the survival and 
hazard estimates for birth and home ownership transitions, listed in columns 6, 7 and 
columns 11, 12, respectively. The survival estimates indicate the percentage of relationships 
still ‘at risk’ of experiencing the event at the end of the month, and the hazard estimates 
represent the percentage of women’s relationships for which an event occurred during the 
past month.  
The life table shows that after three years in a relationship (36 months), a similar percentage 
of relationships are still without a birth (67.9%) or home ownership event (69.8%). After five 
years in a relationship (60 months), these percentages have decreased to 45.2% and 
58.3%, respectively. At the end of the observation period at ten years (120 months) since 
the start of a relationship, only 16.1% of women have not experienced a birth, compared to 
35.3% of women who have not transitioned into home ownership. In other words, after ten 
years of being in a relationship, more than twice the number of women have not experienced 
a transition to home ownership, compared to women who have not experienced a birth. 
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Table 5.4: Life Tables for birth and home ownership attainment for the first 120 months of a relationship. 
    Births Transitions into home ownership 
1 2 3 4 5 6 7 8 9 10 11 12 
Months Time  
Interval 
Number of 
women in a 
relationship 
in the beginning 
of the month 
Number of 
women 
having a birth 
during the 
month 
Number of 
women 
censored  
in the end  
of the month 
Survivor function 
(% of women still 
without a birth 
at the end 
of the month) 
Hazard function 
(Proportion  of 
women having had 
a birth 
during the month) 
Number of 
women in a 
relationship 
in the 
beginning of 
the month 
Number of women 
entering home 
ownership 
 during the month 
Number of 
women 
censored 
in the end  
of the month 
Survivor function 
(% of women still 
without a home 
ownership 
transition at the end 
of the month) 
Hazard function 
(Proportion of 
women transitioned 
into home 
ownership 
during the month) 
0 0     1 2546 6 0 0.998 0.0024 2546 226 0 0.911 0.0929 
1 1     2 2540 8 13 0.995 0.0032 2320 30 14 0.899 0.0131 
2 2     3 2519 6 23 0.992 0.0024 2276 9 22 0.896 0.0040 
3 3     4 2490 12 9 0.987 0.0048 2245 20 9 0.888 0.0090 
4 4     5 2469 19 11 0.980 0.0077 2216 13 13 0.883 0.0059 
5 5     6 2439 16 16 0.973 0.0066 2190 11 17 0.878 0.0051 
6 6     7 2407 15 12 0.967 0.0063 2162 14 11 0.873 0.0065 
7 7     8 2380 9 13 0.964 0.0038 2137 14 13 0.867 0.0066 
8 8     9 2358 17 23 0.957 0.0073 2110 17 20 0.860 0.0081 
9 9    10 2318 27 12 0.945 0.0117 2073 14 11 0.854 0.0068 
10 10    11 2279 22 11 0.936 0.0097 2048 11 11 0.849 0.0054 
11 11    12 2246 25 15 0.926 0.0112 2026 19 13 0.841 0.0095 
12 12    13 2206 29 10 0.914 0.0133 1994 14 7 0.835 0.0071 
13 13    14 2167 30 7 0.901 0.014 1973 13 10 0.830 0.0066 
14 14    15 2130 18 11 0.893 0.0085 1950 16 9 0.823 0.0083 
15 15    16 2101 23 3 0.884 0.011 1925 14 4 0.817 0.0073 
16 16    17 2075 28 7 0.872 0.0136 1907 20 8 0.809 0.0106 
17 17    18 2040 27 10 0.860 0.0134 1879 8 6 0.805 0.0043 
18 18    19 2003 27 4 0.848 0.0136 1865 18 5 0.797 0.0097 
19 19    20 1972 22 7 0.839 0.0112 1842 17 8 0.790 0.0093 
20 20    21 1943 17 8 0.832 0.0088 1817 12 7 0.785 0.0066 
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21 21    22 1918 24 4 0.821 0.0126 1798 8 5 0.781 0.0045 
22 22    23 1890 21 8 0.812 0.0112 1785 13 6 0.775 0.0073 
23 23    24 1861 17 9 0.805 0.0092 1766 11 6 0.771 0.0063 
24 24    25 1835 27 3 0.793 0.0148 1749 15 2 0.764 0.0086 
25 25    26 1805 33 3 0.778 0.0185 1732 12 3 0.759 0.0070 
26 26    27 1769 13 7 0.773 0.0074 1717 11 5 0.754 0.0064 
27 27    28 1749 23 6 0.762 0.0133 1701 16 4 0.747 0.0095 
28 28    29 1720 26 6 0.751 0.0153 1681 13 5 0.741 0.0078 
29 29    30 1688 15 7 0.744 0.0089 1663 11 4 0.736 0.0066 
30 30    31 1666 24 2 0.733 0.0145 1648 21 4 0.727 0.0128 
31 31    32 1640 25 8 0.722 0.0154 1623 13 2 0.721 0.0080 
32 32    33 1607 22 7 0.712 0.0138 1608 12 4 0.715 0.0075 
33 33    34 1578 17 7 0.705 0.0109 1592 14 5 0.709 0.0088 
34 34    35 1554 19 5 0.696 0.0123 1573 8 4 0.706 0.0051 
35 35    36 1530 16 4 0.689 0.0105 1561 8 3 0.702 0.0051 
36 36    37 1510 22 4 0.679 0.0147 1550 8 1 0.698 0.0052 
37 37    38 1484 24 5 0.668 0.0163 1541 19 3 0.690 0.0124 
38 38    39 1455 24 3 0.657 0.0166 1519 7 5 0.687 0.0046 
39 39    40 1428 16 4 0.649 0.0113 1507 7 1 0.683 0.0047 
40 40    41 1408 27 4 0.637 0.0194 1499 9 2 0.679 0.0060 
41 41    42 1377 21 3 0.627 0.0154 1488 12 4 0.674 0.0081 
42 42    43 1353 23 4 0.616 0.0172 1472 8 6 0.670 0.0055 
43 43    44 1326 22 6 0.606 0.0168 1458 14 4 0.664 0.0097 
44 44    45 1298 29 7 0.593 0.0227 1440 8 5 0.660 0.0056 
45 45    46 1262 26 7 0.580 0.0209 1427 11 8 0.655 0.0078 
46 46    47 1229 25 4 0.568 0.0206 1408 7 2 0.652 0.0050 
47 47    48 1200 19 4 0.559 0.016 1399 8 3 0.648 0.0057 
48 48    49 1177 14 6 0.553 0.012 1388 9 3 0.644 0.0065 
49 49    50 1157 26 2 0.540 0.0227 1376 9 1 0.639 0.0066 
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50 50    51 1129 18 3 0.532 0.0161 1366 10 1 0.635 0.0074 
51 51    52 1108 16 4 0.524 0.0146 1355 14 3 0.628 0.0104 
52 52    53 1088 20 4 0.514 0.0186 1338 14 4 0.622 0.0105 
53 53    54 1064 21 5 0.504 0.02 1320 13 7 0.615 0.0099 
54 54    55 1038 17 3 0.496 0.0165 1300 9 4 0.611 0.0070 
55 55    56 1018 17 3 0.488 0.0169 1287 11 3 0.606 0.0086 
56 56    57 998 12 4 0.482 0.0121 1273 7 6 0.603 0.0055 
57 57    58 982 14 4 0.475 0.0144 1260 11 1 0.597 0.0088 
58 58    59 964 17 3 0.467 0.0178 1248 9 4 0.593 0.0072 
59 59    60 944 12 3 0.461 0.0128 1235 12 3 0.587 0.0098 
60 60    61 929 17 5 0.452 0.0185 1220 8 1 0.583 0.0066 
61 61    62 907 14 7 0.445 0.0156 1211 11 4 0.578 0.0091 
62 62    63 886 19 4 0.436 0.0217 1196 5 1 0.576 0.0042 
63 63    64 863 21 5 0.425 0.0247 1190 13 5 0.569 0.0110 
64 64    65 837 18 2 0.416 0.0218 1172 8 1 0.566 0.0069 
65 65    66 817 15 3 0.408 0.0186 1163 13 1 0.559 0.0112 
66 66    67 799 22 4 0.397 0.028 1149 7 1 0.556 0.0061 
67 67    68 773 17 3 0.388 0.0223 1141 12 2 0.550 0.0106 
68 68    69 753 16 3 0.380 0.0215 1127 6 3 0.547 0.0053 
69 69    70 734 13 4 0.373 0.0179 1118 14 0 0.540 0.0126 
70 70    71 717 15 1 0.365 0.0212 1104 9 2 0.536 0.0082 
71 71    72 701 17 3 0.356 0.0246 1093 11 0 0.530 0.0101 
72 72    73 681 16 2 0.348 0.0238 1082 14 1 0.523 0.0130 
73 73    74 663 8 5 0.344 0.0122 1067 9 2 0.519 0.0085 
74 74    75 650 10 5 0.339 0.0156 1056 3 1 0.518 0.0028 
75 75    76 635 14 4 0.331 0.0224 1052 6 1 0.515 0.0057 
76 76    77 617 11 2 0.325 0.018 1045 5 1 0.512 0.0048 
77 77    78 604 7 1 0.321 0.0117 1039 7 2 0.509 0.0068 
78 78    79 596 9 4 0.316 0.0153 1030 6 2 0.506 0.0058 
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79 79    80 583 7 5 0.313 0.0121 1022 11 3 0.500 0.0108 
80 80    81 571 7 3 0.309 0.0124 1008 9 3 0.496 0.0090 
81 81    82 561 14 6 0.301 0.0254 996 13 4 0.489 0.0132 
82 82    83 541 3 2 0.299 0.0056 979 7 4 0.486 0.0072 
83 83    84 536 7 0 0.295 0.0131 968 11 0 0.480 0.0114 
84 84    85 529 9 0 0.290 0.0172 957 6 0 0.477 0.0063 
85 85    86 520 4 5 0.288 0.0078 951 14 4 0.470 0.0149 
86 86    87 511 8 4 0.284 0.0158 933 5 1 0.468 0.0054 
87 87    88 499 8 3 0.279 0.0162 927 2 2 0.467 0.0022 
88 88    89 488 10 1 0.273 0.0207 923 5 2 0.464 0.0054 
89 89    90 477 10 1 0.268 0.0212 916 8 1 0.460 0.0088 
90 90    91 466 4 1 0.265 0.0086 907 8 3 0.456 0.0089 
91 91    92 461 6 1 0.262 0.0131 896 7 3 0.453 0.0079 
92 92    93 454 9 2 0.257 0.0201 886 10 3 0.447 0.0114 
93 93    94 443 5 2 0.254 0.0114 873 5 0 0.445 0.0057 
94 94    95 436 3 3 0.252 0.0069 868 9 3 0.440 0.0104 
95 95    96 430 9 3 0.247 0.0212 856 5 1 0.438 0.0059 
96 96    97 418 2 0 0.246 0.0048 850 7 3 0.434 0.0083 
97 97    98 416 6 3 0.242 0.0146 840 6 3 0.431 0.0072 
98 98    99 407 10 4 0.236 0.025 831 10 7 0.426 0.0122 
99 99   100 393 5 0 0.233 0.0128 814 6 1 0.423 0.0074 
100 100   101 388 6 2 0.229 0.0156 807 6 3 0.419 0.0075 
101 101   102 380 6 4 0.226 0.016 798 4 3 0.417 0.0050 
102 102   103 370 9 4 0.220 0.0248 791 9 3 0.413 0.0115 
103 103   104 357 4 1 0.218 0.0113 779 4 3 0.410 0.0052 
104 104   105 352 5 1 0.215 0.0143 772 5 2 0.408 0.0065 
105 105   106 346 3 3 0.213 0.0087 765 10 3 0.402 0.0132 
106 106   107 340 11 3 0.206 0.033 752 4 1 0.400 0.0053 
107 107   108 326 6 2 0.202 0.0186 747 6 3 0.397 0.0081 
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108 108   109 318 6 2 0.198 0.0191 738 8 3 0.393 0.0109 
109 109   110 310 3 0 0.196 0.0097 727 4 2 0.391 0.0055 
110 110   111 307 3 0 0.194 0.0098 721 6 0 0.387 0.0084 
111 111   112 304 3 0 0.193 0.0099 715 3 1 0.386 0.0042 
112 112   113 301 7 4 0.188 0.0237 711 10 3 0.380 0.0142 
113 113   114 290 9 3 0.182 0.0317 698 10 1 0.375 0.0144 
114 114   115 278 3 4 0.180 0.0109 687 4 5 0.373 0.0059 
115 115   116 271 6 2 0.176 0.0225 678 5 2 0.370 0.0074 
116 116   117 263 3 1 0.174 0.0115 671 6 1 0.367 0.0090 
117 117   118 259 6 5 0.170 0.0237 664 3 0 0.365 0.0045 
118 118   119 248 5 3 0.167 0.0205 661 8 3 0.361 0.0122 
119 119   120 240 2 3 0.165 0.0084 650 6 1 0.357 0.0093 
120 120   121 235 3 232 0.161 0.0255 643 4 639 0.353 0.0124 
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Although the information in the life table is very useful, the overall trend can be better 
demonstrated by plotting the survivor and hazard functions, using the survival and 
hazards estimates from the life tables. Figure 5.3 shows the survivor function for the 
events of birth and transition to home ownership. The survivor function for birth 
decreases quite rapidly during approximately the first 72 months then continues to 
decrease but at a lower rate. In comparison to this, the survivor function for home 
ownership attainment decreases at the same rate and less rapidly than the survivor 
function for birth. Overall, by comparing the two events separately, births were more 
likely to occur earlier on in a relationship than the transitions into home ownership, 
which partially supports the findings from the previous chapter (Chapter 4, Section 
4.4.3, page 79), where I examined the order of the family life event occurrences and I 
found that one common pathway can be characterised as married people who first 
have children before they enter home ownership.  
The hazard function is closely related to the survivor function and complements it by 
representing the incidence of the event. In other words, it describes the likelihood of 
experiencing the event, given the event has not occurred in the previous month. The 
hazard function for both events is plotted in Figure 5.3. For example, for the event of 
birth, the hazard function represents the proportion of relationships during which a 
birth took place in that particular month, given birth had not already occurred earlier 
on in the relationship. It is the probability of the event birth within a particular month 
for those that have not previously had a birth. Although the incidence of experiencing 
a birth or a transition into home ownership at any month is generally very low, the 
hazard function of the birth event shows that up to around 72 months from the 
beginning of a relationship, the incidence was increasing, then decreased slowly until 
96 months, after which it increased again. In comparison, the incidence rate of the 
transitions to home ownership decreased steeply in the very beginning of the 
relationship and stays almost constant for the remainder of the observation time. The 
high hazard of home ownership attainment in the first months of the relationship 
represents women who move into a home that is already owned by their partner, rather 
than a couple buying a home within the first few months of their relationship. If the 
partner does not own a home, the hazard of owning a home is fairly uniform for all 
months following. Similar findings have been reported previously (Lersch & Vidal, 
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2014). Overall, the shapes of the hazard functions look very different for the birth and 
housing transition event.  
Survival estimates of birth Survival estimates of home 
ownership attainment 
  
Hazard function of birth 
Hazard function of home ownership 
attainment 
  
Figure 5.3: Survival and hazard function of birth and home ownership attainment. 
The predictors selected to explain the main effect of relationship duration in the 
discrete-time hazard model affect the model’s ability to capture the shape of the 
baseline hazard function. Rather than by including a dummy variable in the model to 
represent every month in order to control for the baseline trend in hazard, a polynomial 
function is used to describe the trend with time. The reason for this is that if the number 
of discrete time periods is large, many unknown parameters are included in the model, 
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which will result in an excessively over-parameterised model, and also decreases the 
statistical power of the model. This would be the case in this analysis, as 120 dummy 
variables are necessary to represent each time point. Instead, the shape of the 
baseline hazard function is closely examined. In fact the shape of the probit 
transformation of the baseline hazard function needs to be examined, as it is the probit 
hazard that is being modelled. The probit transformation of the baseline hazard 
function is plotted below (Figure 5.4). For the birth event, the shape of the probit hazard 
function appears to take a quadratic shape, whereas for the HO event, the shape is 
similar to an inverse (1/x) function, where “x” represents the months since the 
relationship started. To test these assumptions, different representations for the effect 
of time since the relationship commenced, were investigated. 
Probit hazard function of birth Probit hazard function of home 
ownership attainment 
  
Figure 5.4: Probit hazard functions of birth and home ownership attainment. 
Table 5.5 and Table 5.6 below show the comparsion of alternative representations for 
the main effect of time from the start of a relationship in a baseline discrete-time hazard 
model for birth and home ownership transitions, respectively. The first two columns 
indicate the particular function fitted to the data and the number of parameters in the 
model. The third and fourth columns in both Table 5.5 and Table 5.6 represent the AIC 
and BIC statistics which are measures of goodness of fit for the models. The AIC is a 
function of the number of estimated parameters and the deviance statistics, while the 
BIC is a function of the number of estimated parameters, the deviance statistic and 
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the sample size. Additionally, BIC penalises for extra parameters, and therefore tends 
to prefer the simpler models rather than the more complex models. The best fitting 
model is determined by the corresponding smallest AIC or BIC. As expected, the AIC 
is largest for the constant model for both events. Table 5.5 shows that for the event of 
birth, the AIC and BIC are smallest for the fourth order polynomial (AIC -134.69; BIC -
123.50). However, the values of the AIC and BIC do not improve significantly to the 
fourth order polynomial, compared to the cubic (less than one). Therefore the preferred 
function to represent the main effects of the time following relationship commencement 
for birth events is a cubic polynomial function (Figure 5.5).  
The AIC and BIC associated with the baseline hazard model functions in regards to 
home ownership transitions indicate a preference for the inverse function to the power 
of 4 i.e. 1/x4 (AIC -156.7347; BIC -151.1432) (Table 5.6). However, the improvement 
for AIC and BIC from 1/x3 to 1/x4 is relatively small, and therefore the inverse function 
to the power of 3, represented by 1/x3 is chosen to represent the main effects of time 
since the relationship for home ownership transition. The cubic power of the inverse 
function appropriately captures the sharp drop off in hazard following the first month 
of entering a relationship (Figure 5.5).  
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Table 5.5: Comparison of alternative polynomial representations for the main effect of 
time in relationship on birth. 
Representation of 
time in relationship 
Number of 
parameters 
AIC BIC 
Constant 1 -64.60178 -61.80599 
Linear 2 -86.27659 -80.68501 
Quadratic 3 -115.4087 -107.0213 
Cubic 4 -134.6792 -123.496 
Fourth order 5 -134.6878 -123.5047 
Log 2 -121.5529 -115.9613 
Table 5.6: Comparison of alternative polynomial representations for the main effect of 
time in relationship on home ownership. 
Representation of 
time in relationship 
Number of 
parameters 
AIC BIC 
Constant 1 -97.49571 -94.69992 
Linear 2 -95.51377 -89.92219 
Quadratic 3 -96.48835 -88.10098 
Cubic 4 -96.41768 -85.23452 
Fourth order 5 -102.5018 -91.31862 
Log 2 -98.31403 -92.72245 
1/x 2 -129.7816 -124.19 
1/x2 2 -152.6344 -147.0428 
1/x3 2 -156.684 -151.0924 
1/x4 2 -156.7347 -151.1432 
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Probit hazard function of birth Probit hazard function of home ownership 
attainment 
  
Figure 5.5: Probit hazard functions of birth and home ownership attainment, including 
baseline hazard functions (red) to represent the main effect of time on the event 
5.4.3 Exploring the time between birth and home ownership attainment  
This section explores the time passed between the two events of birth and home 
ownership attainment, when they both occur during a relationship, rather than 
examining the time from the beginning of the relationship to birth and home ownership 
attainment, which I will do further on. I also explore whether I can observe differences 
in the timing when the order of the events is the other way around. For this purpose, 
the difference between the events (birth and home ownership attainment) was 
calculated and where only one event occurred, the time between the event and the 
end of the observation period (also referred to as ‘time at risk’) was used. For example, 
if a relationship lasts for 48 months (4 years) and home ownership attainment occurred 
after 40 months, with no birth recorded through the relationship (‘time at risk’), the 
recorded difference is 8 months. If however, birth would have occurred at 47 months, 
the recorded difference is 7 months.  
Table 5.7 shows the mean time passed between the events. The first half of the table 
show information for when birth is the first event to occur in the relationship, and the 
second half of the table is when home ownership attainment is the first event to occur. 
Overall, a higher percentage (55.5%) of women had a child prior to home ownership 
attainment, compared to the 44.5% of women who bought their house first (under 
‘combined’). ‘Birth only’ and ‘Birth=>HO’ represent relationships with only birth 
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occurring (Birth only), and relationships where birth is followed by home ownership 
attainment (Birth=>HO). If only a birth was observed, the average time until the end of 
the observation period was 65.4 months; however, if home ownership attainment 
followed birth, the mean time between these two events was 37.1 months. Note, that 
if only birth was observed, that does not mean that these women never entered home 
ownership, but they did not enter home ownership for as long as they were observed. 
Now, I focus on relationships where only home ownership attainment was observed 
(HO only) and relationships where home ownership was followed by birth (HO=>birth). 
The percentage of women for which only the transition into home ownership was 
observed is smallest (N=339, 16.4%), and the average time between the transition into 
home ownership and the end of the observation period for these women is 51.1 
months. Again, for these women home ownership attainment occurred first, without a 
birth following for as long as they were observed. For women whom the transition to 
home ownership occurred first followed by a birth, the time between these events was 
on average 31.5 months.  
The findings in Table 5.7 can be summarised as follows. The time between home 
ownership and birth for the group of women that experienced both events during the 
observation period (51.7%), was approximately three years (36 months). However, the 
remaining group of individuals who experienced only one event during the observation 
period, had not experienced the second event approximately four (51.1 months) to five 
(65.4 months) years after the first event. In particular if childbirth occurred first, the 
average observation period ended more than five years (65.4 months) following birth, 
which leads to the assumption that there is a group of women that either attain home 
ownership much later than the average, or won’t enter home ownership at all. This 
assumption can only be further clarified as more waves of data become available.  
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Table 5.7: Mean time passed between birth and home ownership attainment, taking 
order of the events into account. If only one event is observed, the time passed is 
between the event and the end of the ‘time at risk’, which is the end of the relationship 
in this context. 
 N (%) Mean (SD) 
Birth only 660 (31.9) 65.4 (33.0) 
Birth-> HO 489 (23.6) 37.1 (26.0) 
Combined 1149 (55.5) 53.3 (33.3) 
HO only 339 (16.4) 51.1 (35.0) 
HO->Birth 582 (28.1) 31.5 (22.5) 
Combined 921 (44.5) 38.7 (29.3) 
 
Figure 5.6 shows the survival and hazard functions for home ownership attainment 
following a birth and for birth following home ownership attainment, respectively. The 
survival function for home ownership attainment following birth decreases consistently 
compared to the more steeply decreasing survivor function for birth, which stabilises 
around 72 months following a home ownership attainment. This is also reflected in the 
hazard functions. The hazard function for home ownership attainment (after birth) is 
relatively constant between 24 to 84 months, and the hazard function for birth (after 
home ownership attainment) steeply increases and peaks at around 48 months after 
entering home ownership. Fifty percent of women who entered home ownership first, 
gave birth to a child within the following four years (~48 months). This can be 
compared to the scenario in which home ownership follows birth, where 50% of the 
women with a child had not moved into home ownership after 7 years (84 months) of 
the birth event. To summarise the information from these graphs, it can be concluded 
that if home ownership attainment occurs first, the birth of a child follows more quickly 
than when the event occurrence is reversed.  
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Survival estimates of HO following birth Survival estimates of birth following HO 
  
Hazard estimates for HO (after birth) Hazard estimates for birth (after HO) 
  
Figure 5.6: Survival and hazard estimates for home ownership attainment following a 
birth, and for birth following home ownership attainment. 
5.4.4 Results from the multi-process discrete time event history analysis: 
birth and home ownership attainment  
The results from the multi-process discrete time event history analyses are presented 
in Table 5.8 below. The first column of results represents the effects of the selected 
covariates on the probit transformation of the hazard for the occurrence of a first birth 
from the start of a relationship. Similarly, the second column of Table 5.8 shows the 
effects of the selected covariates on the probit transformation of the hazard of the 
occurrence of home ownership transition from the start of a relationship. This analysis 
assumes that birth and home ownership transitions are interrelated processes, and 
that they are potentially affected by similar sets of both observed and unobserved 
characteristics. Note, that the two parallel processes were estimated using probit 
models as logit models are not supported for binomial responses in multivariate 
models for MCMC estimation using MLWiN software. The probit of the hazard is 
assumed to be linearly related to the combination of explanatory variables in the model 
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after controlling for the baseline hazard function, while the hazard (probability of the 
event occurring in the current month, given that it hasn’t occurred in the previous 
month) has a non-linear relationship with the explanatory variables. In fact, the change 
in the probit hazard of the outcome variable (birth and home ownership attainment, 
respectively) depends on both, the values of the other explanatory variables and on 
the value of the given explanatory variable. However, whether the explanatory variable 
has a significant association with the outcome and the direction of the change can be 
readily interpreted from the table.  
Table 5.8 shows that for the birth model, the time spent in a relationship, and whether 
home ownership attainment has occurred is significantly associated with the likelihood 
of a birth outcome. Home ownership attainment is associated with an increased 
likelihood of birth, whereas the time passed since home ownership attainment is 
associated with a decrease in the likelihood of a birth outcome. A woman’s age at the 
start of the relationship is negatively associated with the birth event. The likelihood of 
home ownership attainment is also significantly associated with the time spent in a 
relationship. The event of birth itself prior to home ownership attainment was not 
significantly associated with home ownership attainment; however, the time since birth 
was negatively associated with the home ownership event. The age of the woman at 
the start of the relationship was positively associated with home ownership attainment, 
meaning that the likelihood of home ownership attainment increases with age. Country 
of birth had some influence on the transition to home ownership, with being born in 
Europe or another country elsewhere to Australia or Asia being negatively associated 
with the transition. Less influential (at 10% significance level) were mother’s and 
father’s occupation and the level of education of the woman. Mothers and fathers with 
an occupation classified as blue collar and who are not working were negatively 
associated with home ownership attainment, as well as women with a level of 
education at Year 12 and below. The correlation coefficient for the residual errors 
between the two models was negative (-0.072). The 95% credible interval is [-0.167; 
0.012], which only just contains zero on the positive interval so it is borderline 
significant. This is an important finding as a negative coefficient suggests that there 
were unobserved factors that positively influenced one transition event, but negatively 
influenced the other transition event. One possible unobserved covariate that may 
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drive this result is household income which could not be included in the analysis due 
to the unavailability of this measure before commencement of the survey in 2001. For 
example, a higher than average income could positively influence the transition to 
home ownership, but on the other hand a higher income may be associated with 
greater career opportunities for women and perhaps a reluctance to leave the 
workforce, which in turn could negatively impact on the decision to have a child. 
Table 5.8: Regression coefficients from the multi-process discrete-time event history 
model for the processes birth and home ownership attainment following the 
beginning of a relationship. 
  Birth Home ownership (HO) 
Time 0.017*** - 
Time2 -0.0003*** - 
Time3 <0.001*** - 
1/Time3 - 1.213*** 
    
Home ownership 
attainment 0.109*** - 
Time since HO 
attainment -0.002*** - 
    
Birth  - 0.012 
Time since birth - -0.001** 
    
Age at start of the 
relationship -0.004** 0.012*** 
    
Country of birth   
Australia - - 
Europe -0.014 -0.054* 
Asia 0.010 -0.003 
Other -0.017 -0.155*** 
    
Education   
Bachelor or higher 
degree - - 
Diploma 0.003 -0.027 
Trade or Certificate -0.005 -0.011 
Year 12 and below 0.009 -0.040* 
    
Mother's occupation   
Manager/Professional - - 
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White Collar 0.008 -0.001 
Blue Collar 0.013 -0.008 
Not working 0.015 -0.045* 
    
Father's occupation   
Manager/Professional - - 
White Collar -0.017 -0.008 
Blue Collar -0.015 -0.038* 
Not working 0.057 -0.08 
    
Constant -2.468*** -2.811*** 
   
*** p-value<0.001   
** p-value<0.05   
* p-value<0.1   
 
cov�𝑒𝑒𝑖𝑖𝐵𝐵, 𝑒𝑒𝑖𝑖𝐻𝐻𝐻𝐻� = -0.072 [-0.167; 0.012] 
Although there are limited ways to interpret the individual coefficients of the probit 
model, the predicted probabilities for the hazards of birth and home ownership 
attainment can be determined for the covariates with significant coefficients. From 
Table 5.8, the prediction equation for the hazard of birth is given below in Equation 
(5.3), and the prediction equation for the hazard of home ownership attainment (HO) 
is given in Equation (5.4). Hazard(birth) =F( -2.468+0.017time-0.0003time2+0.000001time3+ 0.109HO-0.002timesinceHO-0.004age-0.014Europe+0.010Asia-0.017other+0.003Diploma-0.005Trade+0.009Year12+ 0.008M.whiteC+ 0.013M.blueC+0.015M.notworking-0.017F.whiteC-0.015F.blueC+0.057F.notworking)  
(5.3) 
 
F is the cumulative distribution function for the standard normal distribution and 
represents the probit transformation of the hazard of birth. The terms in the equation 
represent: time in months following the start of the relationship, time squared and time 
to the power of three. HO represents whether home ownership attainment has 
previously occurred or not, and timesinceHO represents the time since home 
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ownership attainment, if it has occurred. Dummy variables were included for: country 
of birth (category levels Australia, Europe, Asian, other, with Australia specified as 
reference category), level of education (Diploma, Trade or Certificate, Year 12 and 
below with Bachelor or higher degree specified as the reference category), and 
mother’s (M) and father’s (F) occupation (white collar, blue collar and not working, with 
managers and professionals specified as the reference category).  
The prediction for the hazard of home ownership attainment (HO) is given in Equation 
(5.4). Hazard(HO): F(-2.811+1.213/time3+0.012birth-0.001timesincebirth-0.012age-0.054Europe+0.003Asia-0.155other-0.027Diploma-0.011Trade+0.040Year12-0.001M.whiteC-0.008M.blueC-0.045M.notworking-0.008F.whiteC-0.038F.blueC-0.080F.notworking) 
 
(5.4) 
 
Similarly to the birth equation, F is the cumulative distribution function for the standard 
normal distribution and represents the probit transformation of the hazard of home 
ownership attainment. The terms in the equation represent: time in months following 
the start of the relationship as a function of 1/time3. Birth represents whether birth has 
previously occurred or not, and timesincebirth represents the time since birth, if it has 
occurred. Dummy variables were included for: country of birth (category levels 
Australia, Europe, Asian, other, with Australia specified as reference category), level 
of education (Diploma, Trade or Certificate, Year 12 and below with Bachelor or higher 
degree specified as the reference category), and mother’s (M) and father’s (F) 
occupation (white collar, blue collar and not working, with managers and professionals 
specified as the reference category).  
5.4.5 Illustrating the predicted interrelationships among home ownership 
attainment and birth  
In this section I use the predicted probabilities from the multi-process event history 
model to show the effects of home ownership attainment prior to birth and of birth prior 
to home ownership attainment. 
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To demonstrate the effect of birth on the hazard of home ownership attainment and 
the effect of home ownership attainment on the hazard of birth, I have derived the 
predicted hazard with the values of the explanatory variables fixed to certain values: 
age of a woman at the beginning of a relationship was fixed to 24.7, which was the 
average age of women at the beginning of a relationship in this sample (see Table 
5.2), country of birth was fixed to Australia, highest level of education achieved was 
fixed to Bachelor or higher education, and the mother’s and father’s occupation was 
fixed to Managers/Professionals. Since these categories are used as baselines in the 
model (also known as reference category) and correspond to zero values, the 
variables do not appear in equation 5.5 below. This means that the following scenarios 
explain the processes of birth and home ownership attainment for Australian women 
aged 24.7 years at the beginning of a relationship, with a Bachelor or higher education, 
whose parents were both Managers/Professionals. The other explanatory variables 
will vary depending on the scenario illustrated. 
The prediction equation for birth (5.3) simplifies to the following form (equation (5.5)): Hazard(birth)= F(-2.468+0.017time-0.0003time2+0.000001time3+0.109HO-0.002timesinceHO-0.004(24.7))  
(5.5) 
 
And similarly to the process of home ownership attainment, the prediction equation 
(equation (5.4) simplifies to equation (5.6) Hazard(HO): F(-2.811+1.213/time3+0.012birth-0.001timesincebirth-0.012age)  
(5.6) 
 
The simplified equations (5.5) and (5.6) with the fixed characteristics will be used for 
the following Scenarios: 
Scenario 1: Demonstrates the effect of prior home ownership attainment on the 
probability of birth  
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Scenario 2: Demonstrates the effect of prior home ownership attainment on the 
probability of birth – illustrating the impact of different time lags. 
Scenario 3: Demonstrates the effect of prior birth on the probability of home 
ownership attainment – illustrating the impact of different time lags. 
5.4.5.1 Scenario 1 
To demonstrate the effect of prior home ownership attainment on the hazard of birth, 
I firstly calculate the hazard of birth for women who were 45.8 months into their 
relationship (sample average, see Table 5.3) without previous home ownership 
attainment. This process is expressed in equation (5.7) 
Hazard of birth 45.8 months into a relationship with no previous home 
ownership attainment: F(-2.468+0.017*(45.8)-0.0003*(45.8)2+0.000001*(45.8)3-0.004*(24.7))=F(-2.321)=0.010  
(5.7) 
 
To demonstrate the effect of a preceding transition to home ownership on the hazard 
of birth, the time since the beginning of a relationship was kept at the sample average 
of 45.8 months (before first birth) as in the equation (5.7) above. The time lag between 
prior home ownership attainment and birth was set to be the average of 31.5 months 
(Table 5.7). 
The predicted hazard of birth following home ownership attainment is expressed in 
equation (5.8): 
Hazard of birth 45.8 months into a relationship with home ownership 
attainment 31.5 months before birth:= F(-2.468+0.017(45.8)-0.0003(45.8)2+0.000001(45.8)3+0.109(1)-0.002(31.5)-0.004(24.7)) =  F(-2.280)=0.011  
(5.8) 
 
There was on average a 0.001 increase in the hazard of birth if a transition to home 
ownership occurred 31.5 months prior to birth with all other variables held constant. 
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This is a small difference but is significant and reflects the result that similar 
percentages of women give birth before and after home ownership and that birth is 
more likely to occur following home ownership. 
This difference is visualised in Figure 5.7.  
 
Figure 5.7: Hazard of birth with and without prior home ownership attainment. 
5.4.5.2 Scenario 2 
This demonstration illustrates the impact of the time lag of prior home ownership 
attainment on the predicted probabilities (hazards) of birth for women. 
Since the time since home ownership attainment was significant, with more time 
passing between the events resulting in a decrease in the probability of birth, I can 
now calculate the predicted probability of birth for a woman who had a birth very 
closely after transitioning into home ownership (e.g. 6 months) (equation (5.9) and 
compare it with a woman (same characteristics) where the time lag is much greater 
(e.g. 60 months) (equation (5.10)). 
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Hazard of birth with home ownership attainment 6 months before birth: F-1(-2.468+0.017*(45.8)-0.0003*(45.8)2+0.000001*(45.8)3+0.109*1-0.002*(6)-0.004*(24.7))=F(-2.224)=0.013  (5.9)  
Hazard of birth with home ownership attainment 60 months before birth: F-1(-2.468+0.017*(45.8)-0.0003*(45.8)2+0.000001*(45.8)3+0.109*1-0.002*(60)-0.004*(24.7))=F(-2.332)=0.010 (5.10)  
I found a 0.003 decrease in the hazard of birth if the transition to home ownership 
occurred 60 months prior to birth, compared to 6 months prior to birth. This difference 
is visualised in below Figure 5.8 below.  
 
Figure 5.8: Hazard of birth with home ownership attainment 6 months prior to birth 
and 60 months prior to birth. 
5.4.5.3 Scenario 3 
Scenario 1 and 2 were focusing on the birth process and the impact of previous home 
ownership attainment with different time-lags. The third and final scenario is now 
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demonstrating the effect of previous birth on home ownership attainment, comparing 
different time-lags, since only the time since birth was shown to be significant in the 
multi-process model. As with the previous demonstrations, I calculate the predicted 
probabilities (hazards) of home ownership attainment for woman with sample average 
characteristics, varying the time of prior birth. 
The average time lag between birth and home ownership attainment is 37.1 months, 
so for illustrative purposes I will be comparing women who entered home ownership 
earlier than that (e.g. 6 months) following a birth, to women who entered home 
ownership later than that (e.g. 60 months). Again for the remaining explanatory 
variables in the model, an average value is chosen, being 24.7 for age at the start of 
the relationship (see Table 5.2), and 42.0 for the average time women enter home 
ownership (see Table 5.3).  
I use the equation with the set characteristics (equation (5.6), and set timesincebirth 
to 6 months in equation (5.11) and to 60 months in equation (5.12).  
Hazard of home ownership transition with birth 6 months prior home 
ownership transition: HO: F(-2.811+1.213/(42.0)3+0.012*1-0.001*(6)-0.012*(24.7))=             F(-3.101)=0.001 
 
(5.11) 
 
Hazard of home ownership transition with birth 60 months prior home 
ownership transition: HO: F(-2.811+1.213/(42.0)3+0.012*1-0.001*(60)-0.012*(24.7))=           F(-3.155)=0.0008 
 
(5.12) 
 
The calculation reveals that there is a 0.0002 decrease in the hazard of home 
ownership attainment if birth occurred six months prior to home ownership attainment 
compared to birth occurring sixty months prior to home ownership attainment. This 
difference is visualised in Figure 5.9 below.  
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Figure 5.9: Hazard of home ownership attainment with birth six months prior to home 
ownership transition and with birth sixty months prior to home ownership transition. 
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5.5 Discussion and Conclusion 
In Chapter 4, three groups were identified in which the housing pathways were related 
to fertility events. These three groups represent married individuals that are 
differentiated by the timing of the fertility event: moving into home ownership with 
children under the age of five, moving into home ownership with children older than 
five, and moving childless into home ownership followed by a first birth. In this chapter, 
the timing of the events of birth and the transition to home ownership were 
investigated. The sample for the analysis was reduced to women only, which is 
common practise in research on fertility events. Furthermore, as this analysis 
investigated the transition to birth of a child or home ownership for couple families 
following the commencement of a relationship rather than for single person families, it 
is the female that was ‘at risk’ of experiencing birth or home ownership attainment. 
These events were firstly investigated separately, before they were analysed in a 
multi-process framework.  
When the two processes, birth and home ownership attainment were examined 
separately, birth was found to occur on average earlier in a relationship compared to 
when women enter home ownership. After the first five years of a relationship (60 
months), 45.2% of women had not experienced a birth compared to 58.3% of women 
who had not transitioned into home ownership. The hazard of birth, that is the 
likelihood of birth in a given month assuming that this event had not occurred 
previously, was found to increase monthly during the first four years of a relationship, 
whereas the hazard of home ownership attainment was highest within the first couple 
of months of a relationship and then remained considerably lower but stable in the 
months following. This is an interesting finding and underpins the emergence of a 
different pathway to home ownership resulting from the underlying changes of social 
contexts. Note that women who enter home ownership within the first few months of a 
relationship were more likely to have started a relationship with someone who already 
has made the transition to home ownership. This can be for example a single person, 
or a person who was entitled to the home after a marital breakup. Note that the start 
of a relationship was defined as the date when individuals started living together as 
opposed to when they legally married. As such, women who transition into home 
ownership at the start of the relationship are most likely sharing the home with 
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somebody who is already a home owner. This is a consequence of the definition of 
home ownership as discussed in Chapter 4. 
During the first ten years of women’s relationships, which in this chapter has been 
defined as the observation period of time at risk, approximately 50% of women 
experienced both a first birth and transition to home ownership. Independent of the 
order of the events, they occurred on average three years apart. One third of women 
had a child first, and when the observation time was at an end, on average five years 
later, they had still not made the transition to home ownership. The remaining one 
sixth of the women were characterised by entering home ownership first and had still 
not experienced a birth by the end of the observation period, on average four years 
later. This finding shows that for half of the women, birth and the transition to home 
ownership can be described as synchronised events. The other group of women 
experienced only one of the events, possibly followed by the second event but with a 
larger time difference between the events that had not yet been observed.  
When the event occurrences were examined in the multi-process framework, the 
hazard of birth was shown to increase with prior home ownership attainment. 
However, as more time passed following home ownership attainment, the hazard of 
birth decreased. Other than age, which was negatively associated with the hazard of 
birth, no other explanatory variables in the model showed any significant association 
with timing of a birth event. Conversely, the transition to home ownership was not 
associated with prior birth, however if there was a birth, the hazard of home ownership 
attainment decreased with time following birth. Homeownership was negatively 
associated with variables representing a lower socio economic status, including a low 
level of education and both mother and father not participating in the workforce.  
These findings address the research questions posed at the beginning of this chapter 
(Section 5.1.3 Research Questions):  
1. Is there a delay in home ownership following birth? Based on the findings from 
the multi-process model, there were no negative associations between prior 
birth and home ownership attainment. Therefore there was no evidence of 
delay in home ownership attainment following birth.  
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2. Does home ownership trigger birth and how long after home ownership 
attainment does the birth of a child occur? When the order is reversed and 
home ownership occurs prior to birth, home ownership is positively associated 
with the birth event and could therefore be interpreted as a trigger for birth. For 
approximately 50% of the women in this sample both events were observed 
during the ‘time at risk’, and the average time lag between home ownership and 
the birth of a child was 31.5 months, which is just over 2.5 years. If time of 
conception rather than the birth of the child was used (Steele et al., 2005), this 
would reduce the time lag on average by 9 months. My research also showed 
that fifty percent of women who entered home ownership first, had a child within 
the following four years (~48 months). This result somewhat contradicts 
findings by the ABS, stating that couples now choose to move into home 
ownership first and pay off a substantial part of their mortgage before having a 
child (Australian Bureau of Statistics, 2008). This contradiction may have arisen 
because the ABS considers cross-sectional data analysis only. 
3. Are home ownership attainment and birth of a child similarly influenced and 
driven by correlated unmeasurable factors? The multi-process framework 
specified, allowed the woman level residuals of both processes to be correlated. 
The covariance coefficient for the residual errors between the two model 
components was negative (-0.072). This finding indicates that the unobserved 
variables associated with home ownership attainment and birth do not influence 
and drive both events similarly, but positively influence one event, and 
negatively influence the other event. One example of an unobserved variable 
with these properties is household income, which could positively influence the 
transition to home ownership, but on the other hand could negatively impact on 
the decision to have a child, due to career commitments and aspirations.  
As identified in the previous chapter housing pathways are now more diverse than in 
previous decades. In addition, the analysis implemented in this chapter identified that 
for the pathway where the transition to home ownership occurs prior to a birth, home 
ownership attainment is positively associated with the birth event, which questions 
earlier research where birth was interpreted as being a trigger for the transition into 
home ownership (Winter & Stone, 1999). 
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The interrelationship of home ownership attainment and the birth of a child is 
complicated further by competing costs (Courgeau, 1985). Due to the unavailability of 
data on employment or income for individuals of the sample previous to wave one, it 
was not possible to investigate the impact of these variables on both events. This is 
considered to be one of the drawbacks of this analysis as employment status and 
income have been found to influence tenure transitions in various studies. However, 
with the availability of more waves, this research can be extended by examining the 
impact of employment and income on birth and home ownership attainment. 
International researchers (Feijten & Mulder, 2002; Kulu & Milewski, 2007; Mulder, 
2006) who investigated the pathways to first home ownership using longitudinal survey 
data have reported a link to family formation and birth of the first and consecutive child, 
however, until now the interrelationship of birth and home ownership amongst women 
in a relationship has not previously been investigated in Australia using longitudinal 
survey data.  
The following chapter will take the findings from the previous chapter on housing 
pathways, and the findings on timing of these life events from this chapter and 
investigate their impact on housing affordability stress.  
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Chapter 6 Housing affordability problems and the timing 
of home ownership and birth of a child 
This chapter addresses the third and final research question of this thesis: Is the timing 
and order of the two major life events, birth of a child and transition into home 
ownership, associated with housing affordability problems? 
Results reported in the previous chapters have shown that housing pathways in 
Australia have become more diverse and less mainstream since 2001 compared with 
clearly defined pathways in the 1950s to 1980s. The mid-century traditional Australian 
family life cycle was defined as getting married, followed by birth of the first child, and 
then entry into home ownership (Kendig, 1981; Winter & Stone, 1999). Recently, as 
shown in Chapter 4, the order of these events has often been reversed, and 
additionally, with approximately 30% of individuals entering home ownership following 
marriage but with no children and around 14% of individuals entering home ownership 
without being in a relationship and without having any children. With regards to the 
timing of the transitions, Chapter 5 identified that half of the women in the analytic 
sample experienced both a transition into home ownership and the birth of a child 
during the ten year observation period, and independent of the order of the events, on 
average they occur about three years apart. If home ownership attainment occurred 
first, the hazard of birth is higher than when home ownership had not previously been 
attained, however, with increasing time following home ownership attainment, the 
hazard of birth decreased. On the contrary, there was no significant association of the 
hazard of home ownership attainment with prior birth.  
One important aspect of the proximity of home ownership attainment and the birth of 
a child is competing costs, which complicates this association further, in particular if 
these events occur close together. Women with preschool children are much less likely 
to be in the workforce which has an impact on the household’s financial situation 
(Evans & Kelley, 2008). Many couples now choose to move into home ownership first 
and pay off a substantial part of their mortgage before having a child (Australian 
Bureau of Statistics, 2008). Paying for housing is usually the largest component of a 
household’s expenditure which is ongoing throughout most of an individual’s life, and 
throughout the past decade it has been reported that housing has become increasingly 
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unaffordable (Yates & Berry, 2011). This is not surprising, given that house prices 
increased by a third on average over the five year period from 2002-03 to 2006-07 
(Australian Bureau of Statistics, 2008), and for those renting a home, weekly housing 
costs increased on average by 57% (or $126) between 1994-95 and 2011-12 
(adjusted for inflation) (Australian Bureau of Statistics, 2011b). Therefore, housing 
affordability has become an important factor for households’ economic well-being.  
People who have difficulties paying for housing may be vulnerable to housing 
affordability stress. In Australia, the 30/40 rule is commonly applied to identify 
individuals and families experiencing housing affordability stress when their income is 
in the bottom 40% of the national income distribution and they spend more than 30% 
of their income on housing. High housing costs can inhibit the ability to pay for 
necessities, which in turn has been found to negatively affect wellbeing (Bratt, 2002). 
Households with dependent children have been identified to be at greatest risk of 
experiencing housing affordability stress over longer periods of time (Wood & Ong, 
2010).  
Little research has investigated the dynamics of housing affordability with changes in 
both family composition and home ownership attainment in Australia. In this chapter I 
undertake analyses of the longitudinal HILDA survey data to provide a better 
understanding of how the order and the timing of the two family life events, birth of a 
child and entering home ownership, are associated with a family’s ability to pay for 
their homes. 
6.1 Introduction 
Housing affordability is an important issue, as housing is a major expenditure item 
and, independent of tenure type, involves continuous payments throughout all of 
individuals’ lives. It is not only continuous, but often the largest household expenditure 
item that needs to be met, especially in early and mid-life. The term housing 
affordability can be defined as basic housing with reasonable access to work and 
services and that “is available at a cost which does not cause substantial hardship to 
the owners” (Disney, 2006). Based on information from the Australian Bureau of 
Statistics, within a fifteen year period from 1994-95 to 2009-10 private renters 
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experienced a 45% increase in average weekly housing costs, and owners with a 
mortgage experienced an increase of 42%, adjusted for inflation (Australian Bureau of 
Statistics, 2011b). Younger households and households with dependent children 
(single or partnered) have frequently been identified as experiencing a housing 
affordability problem, and in particular those paying off a mortgage are most likely at 
risk of not meeting regular mortgage payments (Beer & Faulkner, 2009; Berry et al., 
2009; Yates, 2008).  
Research findings from studies on housing affordability in Australia are not always in 
agreement. (Marks & Sedgwick, 2008) for instance did not support the hypotheses 
that Australia is experiencing a housing crisis in the years between 2001 and 2006. 
The research finds that the proportion of individuals experiencing difficulties with 
mortgage repayments or rent payments have decreased rather than increased, and 
identifies homeowners with higher income at risk of experiencing housing affordability 
stress, which may reflect a choice of expensive and more luxurious housing with high 
costs relative to income. Additionally, Marks and Sedgwick (2008) comment that no 
significant changes of transitions into and out of home ownership can be reported. 
Although home ownership rates in Australia have been high and generally stable at 
around 69%-71% since the 1966 Census of Population and Housing (Australian 
Bureau of Statistics, 2012), there is growing evidence of an increasing housing 
affordability problem in Australia. Young people are delaying entry into home 
ownership or are not moving into home ownership at all (Badcock & Beer, 2000). In 
particular, home ownership rates have been falling for those aged less than 35 years 
(Baxter & McDonald, 2004). This delay in home ownership is debated to be due to 
changes in life course transitions, such as delayed family formation and child birth 
(McDonald, 2003) and whether this results in an increase of lifetime non-achievement 
of home ownership due to financial constraints (Yates & Bradbury, 2010).  
Housing affordability is also a major factor in determining the capacity of individuals 
and families to move into home ownership. In Australia, home ownership is desirable, 
as the Age Pension assumes outright home ownership and hence low housing costs 
at retirement. In the early years following partnership formation, young couples and 
families typically live in private rental arrangements before moving into home 
ownership. However, if they experience housing affordability difficulties, they may be 
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required to remain as tenants for longer periods in high cost rental markets. This has 
long term implications for families that do not attain home ownership, making them 
vulnerable to poverty in retirement.  
The capacity to move into home ownership is affected by an interaction of house 
prices, incomes, savings and the cost of the mortgage finance. The deposit gap index 
is an index that takes all these factors into account when buying a home. The index is 
an approximate measure of the gap between what “a household on average weekly 
earnings could afford to borrow … and median house prices” (Yates & Berry, 2011), 
and is calculated assuming a debt service ratio of 30% of income and a 25-year loan. 
In the 1950s, there was effectively no deposit gap, as a household on an average 
weekly income had sufficient income to purchase a median priced house. The house 
price to income ratio was around three to four (Yates, 2007b, 2008). However, several 
researchers have reported an increase in the deposit gap index since the nineteen 
seventies (1970’s). With the rising interest rates in the 1970’s, families needed to start 
saving for a deposit gap of up to two years of income, while the house price to income 
ratio remained approximately three to four. Since the beginning of the 21st century, 
the deposit gap has increased even further, due mainly to housing cost increases, with 
the housing price to income ratio approaching a value of nine (Lamont, 2008; Yates, 
2007a). The loan that a household on an average weekly income could afford needed 
to be supplemented with a deposit of up to three to four times the household’s annual 
income in order to be able to purchase a median priced house (Yates, 2008). Hulse et 
al. (2010) has reported that it is the particularly low-moderate income families that 
have increased difficulties in both making this transition to home ownership and also 
to starting a family.  
When home ownership has been attained, the next challenge is to maintain the home 
over time. A significant number of families are now dropping out of home ownership 
and families are generally taking longer to pay off mortgages. Employment and 
continuous income plays an important role in maintaining home ownership but work 
patterns have become less standardised and less predictable, for example with 
contract work, which is contradictive to the requirements of continuing payments for 
housing (Nettleton & Burrows, 1998). There is usually a high level of certainty that a 
family will need to meet mortgage payments in the following year, but there is no 
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guarantee that a work contract will be extended. This puts the flexibility of the labour 
market into a different light. Beck (2000) argues that this labour market flexibility “leads 
to a redistribution of risk away from the state and economy, towards the individual” 
(Beck, 2000). 
Despite the growing body of literature on housing affordability, up-to-date research on 
housing affordability has addressed issues more from an economic point of view, and 
less so on housing affordability over the life course, interrelated with life events such 
as partnership formation and birth of children.  
But the distribution of housing affordability is not uniform across Australia. Flood and 
Baker (2010) have reported a geographical difference in home ownership rates. 
Declining home ownership rates are observed in the cities. They also report different 
rates of home ownership between cities, with Sydney experiencing a low 67.2% home 
ownership rate, compared to 73.5% in Melbourne. Research by Flood and Baker 
(2010) was based on cross-tabulations from the 2006 and 1996 Census of Population 
and Housing, which compares snapshots of the population at two points of time. This 
research further reported a large fall in home ownership rates for individuals in the 25-
44 year age category with a middle-upper income and the low income earning 45-64 
year age group. Using cross-sectional data, however, has its limitations. By comparing 
the home ownership rates by income and age groups, groups with a lower home 
ownership rate can be identified, but questions related to changes within an individual 
and the impact of those changes on the individual’s ability to move into home 
ownership or remain in home ownership can only be addressed with longitudinal data, 
where outcomes for the same individual are observed over several years.  
Housing affordability problems have been found to be linked to chronic stress, which 
in turn can adversely affect health and wellbeing (Reding & Wijnberg, 2001; Taylor, 
Pevalin, & Todd, 2007). A person’s wellbeing is a complex concept as it can be 
influenced by every aspect of the person’s life. Depending on the discipline, wellbeing 
is defined by a combination of physical, mental, emotional and social health factors, 
or, simply represented by a single item measuring a feeling such as happiness. For 
the purpose of measuring wellbeing, internationally validated scales have been 
developed, such as the Warwick and Edinburgh Mental Wellbeing Scale (WEMWBS) 
(Tennant et al., 2007) or the WHO Wellbeing Index (WHO-5) (World Health 
146 
 
Organization, 1998). The WEMWBS, for example, focuses entirely on positive aspects 
of mental health (Tennant et al., 2007), contrasting to the WHO-5, which aims to 
measure overall wellbeing on a five item index, by taking into account mental as well 
as physical aspects.  
The Australian Bureau of Statistics has developed a framework to effectively measure 
wellbeing in a social statistics context, based on the eight key aspects of health, family 
and community, education and training, work, economic resources, housing, crime 
and justice, and culture and leisure (Australian Bureau of Statistics, 2001b). These key 
areas had previously been identified by the Organisation for Economic Co-operation 
and Development (OECD), based on their direct relationship with wellbeing. This 
chapter is concerned with housing affordability and the interrelationship with birth and 
transition to home ownership; hence the focus is on wellbeing defined in terms of 
measures of economic resources and housing (Figure 6.1).  
To describe a complete picture of an individual’s economic circumstances, one must 
consider the interplay of the individual’s income, consumption and wealth (Figure 6.1). 
This interplay of income, consumption and wealth (also referred to the ICW framework 
(Australian Bureau of Statistics, 2001b) is the conceptual basis for measuring the level 
of economic wellbeing. Payments for a home, whether it is as a homeowner or renter, 
contribute to an individual’s total consumption, and are for most the largest 
expenditure item. The ABS Household Expenditure Survey 2009/2010 reported the 
three highest household expenditure items, with housing costs comprising on average 
18% of total household expenditure on goods and services, followed by 17% spent on 
food and non-alcoholic beverages and 16% spent on transport (Australian Bureau of 
Statistics, 2011b). Hence, housing costs are a key influential factor for households’ 
economic circumstances and contribute to housing affordability stress, particularly if 
housing costs reach the 30% benchmark.  
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Figure 6.1: Factors influencing well-being. 
Housing affordability also has consequences for an individual’s health. Shaw (2004) 
differentiates hard and soft factors for how housing affects health. Hard factors include 
material conditions of housing which affect physical health directly, such as damp and 
cold conditions, or homelessness, or indirectly, such as availability and proximity to 
facilities and services, or characteristics of the neighbourhood (Shaw, 2004). On the 
other hand, soft factors impacting health include prevalent culture in the area, a sense 
of community, but also insecurity and debt. Home ownership has been suggested to 
give a sense of security and control; however, it can also be accompanied by debt and 
the responsibility to continuously make repayments. An important consideration is that 
housing costs are ongoing costs, not just temporary. Although it is well known that 
major life events are positively associated with stress, frequent or daily stressors (also 
referred to as hassles) have been found to be more predictive of mental health 
outcomes. Kanner, Coyne, Schaefer, and Lazarus (1981) defined hassles as “chronic, 
frustrating, annoying demands that are characteristic of everyday transactions with the 
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environment”. Having difficulties making payments for your home, whether these are 
rental payments or mortgage repayments fall under such (minor) frequent hassles and 
it has been reported that adults who experienced more financial hassles tended to 
have less self-confidence, more depression and more drinking problems (Moos, 
1995). Other researchers have found that poor housing affordability, including 
struggling to make repayments or being in mortgage arrears, is associated with 
deterioration in mental health (Bentley, Baker, Mason, et al., 2011; Nettleton & 
Burrows, 2000). With the increased diversity in housing pathways and changing 
proximity of home ownership attainment and birth of a child related to competing costs 
and other resources, it is important to understand how the order and timing of these 
events are associated with housing affordability and potentially the health and 
wellbeing of individuals. 
When housing affordability reaches a certain affordability benchmark, it is redefined 
as housing affordability stress. There are diverse definitions of housing affordability. 
Basically, there are two approaches that underlie the foundation of measuring housing 
affordability: the relationship between housing costs and incomes is computed either 
as a ratio or as a difference. Some indexes focus on home loan affordability particularly 
for new loans also referred to as home loan affordability indexes and use various 
income to payment ratios, i.e. family income to new loan repayments ratios (Real 
Estate Institute of Australia (REIA) Home Loan Affordability Indicator) or ratios of 
family income to average family income required to meet repayments for a standard 
loan for an average first-home buyer dwelling (Commonwealth Bank of Australia-
Housing Industry Association Housing Affordability Index).  
On the other hand, housing affordability stress is measured by identifying groups of 
individuals or families at risk who spend more than 30% of their gross household 
income or sometimes disposable income on either mortgage or rent payments 
(Australian Bureau of Statistics, 2000). In some instances it is suggested that these 
groups should also belong to the lowest 40% of the income distribution. This means 
that only the poorest households can be defined as experiencing housing affordability 
stress, whereas high income households spending 30% and more of their earnings on 
housing are deemed to have made the choice to do so (Beer et al., 2007). The 
additional problem with the ratio approach to determine housing affordability stress is 
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that the household composition is being ignored, which means that there is no 
differentiation between a single person spending 30% of income on housing costs or 
a couple family with four children spending 30% of their income on housing costs, 
where for the latter this would be a larger burden. Another similar definition restricts 
this ratio to the bottom 10th to 40th income percentile of the income distribution 
(Australian Bureau of Statistics, 2005), excluding the lowest 10% of the income 
distribution (30/10-40 rule). Households in the lowest 10% income distribution are 
particularly vulnerable to rising housing costs, and are prone to experience an extreme 
form of housing affordability stress: becoming homeless. So, with the exclusion of 
those with the lowest 10% income, the most disadvantaged households are not 
represented in the ratio.  
The residual income method is an alternative method for measuring housing 
affordability. This method calculates how much is left for housing after other 
expenditures have been paid. To operationalize the residual income method, budget 
standards for different household types have been developed by the Budget 
Standards Unit of the Social Policy Research Centre at the University of New South 
Wales (Saunders, 1998). However, such residual income budgets for non-housing 
expenses are difficult to be defined as universal and have been referred to as ‘socially 
grounded in space and time” (Burke, Stone, Ralston, Housing, & Housing, 2011). 
6.2 Research Questions 
Extending the results from the previous chapter, this chapter addresses the third 
research question: “Is the timing and order of the two major life events, birth of a child 
and transition into home ownership, associated with housing affordability problems?”. 
Hence the overarching research focus for this chapter is to understand the effects of 
timing and order of two life events, birth and the transition into home ownership, on 
measures of housing affordability problems. In detail, this research will address the 
following two main research questions:  
1. Is the timing and order of the two life events, birth of a child and transition 
into home ownership negatively associated with housing affordability? 
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2. Is the timing and order of the two life events, birth of a child and transition 
into home ownership associated with housing affordability stress? 
The remainder of this chapter is structured as follows: the next section outlines the 
methodology used in this chapter to answer these research questions, including a 
description of the population of interest and variables used in the statistical analyses, 
as well as an outline of the type of analyses applied (Section 6.3 Methodology). This 
is followed by Section 6.4 on Descriptive Statistics. The section on descriptive 
statistics provides a summary of the two dependent variables (Section 6.4.1), but also 
frequency distributions of the explanatory variables at waves one and ten (Section 
6.4.2). Furthermore, I visualise the interrelationships between each of the dependent 
variables housing affordability and housing affordability stress and the main 
explanatory variables being the timing of birth and home ownership attainment 
(Sections 6.4.3 and 6.4.4). Next, I present the results of the statistical models, 
addressing each of the research questions (Section 6.5), before concluding with the 
discussion (Section 6.6).  
6.3 Methodology 
This section provides detailed information on the methodology used in this chapter, 
including the description of the population under consideration and the variables used 
to operationalise the statistical analysis on housing affordability and housing 
affordability stress. It includes an overview of the descriptive analyses used and an 
explanation of the two main statistical panel regression techniques implemented, 
being the linear fixed effects model and the logistic fixed effects model.  
6.3.1 Population 
The research in this chapter focuses on families of childbearing age, both with and 
without children, using an analytic sample extracted from the HILDA survey data. (see 
Section 3.1, page 35 for a description of the HILDA survey). Families of childbearing 
age with or without children for this study were defined as couples with at least one 
dependent child under the age of 18 at any time in the study, single parents with at 
least one dependent child under the age of 18 at any time in the study, single or 
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coupled females under the age of 45 and without dependent children including their 
partners, and single or coupled females that are pregnant and their partners (Section 
3.2 Analytic Sample, page 37). Additionally, I restricted the sample to female 
individuals, which is a common practice in research including fertility events (Steele et 
al., 2005). Also, considering that housing affordability measures will be highly 
correlated within a household, I chose to focus on only one member of the household 
and control for whether they are in a single or couple partnership status. 
Allowing for the definitions mentioned above, the sample size for the analysis in this 
chapter comprised 4,184 women at wave one. 
6.3.2 The Dependent Variables: Housing Affordability and Housing 
Affordability Stress 
6.3.2.1 Housing Affordability 
Housing affordability is often measured as a ratio of housing cost and income and 
referred to as the ‘housing cost to income ratio’ or simply ‘affordability ratio’ (Australian 
Bureau of Statistics, 2015). This ratio was calculated using reported monthly mortgage 
or rent payments, divided by the financial year disposable household income, which 
is further divided by twelve to get monthly disposable household income. The financial 
year disposable household income is a derived variable which not only includes wages 
and salary but also takes into account investment income, Australian Government 
income and non-income support payments as well as taxes and transfers. Although 
gross household income is recommended (Australian Bureau of Statistics, 2015) for 
deriving the housing cost to income ratio, this is not possible using data from the 
HILDA survey as gross income is reported in income bands rather than as a 
continuous measure and hence the housing cost to income ratio cannot be computed 
precisely.   
Data on mortgage payments were gathered by an item in the HILDA survey19 that 
recorded the amount of the usual repayment.  If an individual was not required to make 
mortgage repayments, the dollar value of monthly repayments was recorded as zero. 
                                            
19 How much is the usual repayment on this loan? [Record whole dollars] If no specific payments are 
usually made (e.g., line of credit), then record zero dollars.  
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Similarly, payments were recorded as zero for those individuals that had been 
classified as living with their parents (Section 3.4.1 Tenure Status, page 42).  
Where the ratio of housing costs to income was computed to be a value greater than 
one, the value was replaced with a missing value, as this would represent individuals 
whose housing costs were equal to or greater than their household income. More than 
half (58%) of these individuals were full-time employed and reported very low annual 
disposable household income, which is why I assumed that the household income was 
wrongly reported or underestimated for those individuals (n=310).  
6.3.2.2 Housing Affordability Stress 
As discussed in the introduction to this chapter, there are various definitions for 
identifying an individual who is experiencing housing affordability stress. The ratio 
approach is frequently applied with cross-sectional studies, defining households 
whose housing costs are higher than 30% of the household income and additionally 
are in the bottom 40% of the income distribution as experiencing housing affordability 
stress. However, when analysing longitudinal data, households are usually defined as 
being in housing affordability stress when housing costs exceed 30% of income, 
regardless of whether the household is in the lowest 40% of the income distribution or 
not (Wood and Ong 2009). This is due to the changes in the composition of households 
in the bottom 40% of the income distribution over time due to mobility across the 
income distribution. Other research using longitudinal data, Yates and Gabriel (2006), 
Marks and Sedgwick (2008), Wood and Ong (2009), similarly did not restrict those in 
housing affordability stress to the bottom 40% of the income distribution. Appendix AIII 
Income mobility (page 203) confirms mobility across the income distribution. Of those 
in the bottom 40% in 2001, around 26-40% were in higher income quintiles in 
subsequent waves. Conversely, of those in the top three quintiles of the income 
distribution in 2001, around 17-27% had moved into the bottom 40% in subsequent 
waves. The drawback of not restricting the individuals to the bottom 40% is that those 
individuals in the higher income percentiles who spent more than 30% on housing 
because they can afford to do so are also defined as experiencing housing affordability 
stress.  
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In my analysis I will identify women experiencing housing affordability whose housing 
costs are higher than 30%. This is measured in a binary variable, coded as [1] 
experiencing housing affordability stress, and [0] not experiencing housing affordability 
stress.  
6.3.2.3 Explanatory Variables  
To address my research questions on how the order and timing of birth of a child and 
buying a house are interrelated with housing affordability and housing affordability 
stress, I used variables that help to specify the timing of these events, and further 
identified variables that have been found to play an important role in relation to housing 
affordability and housing affordability stress. The timing of the most recent birth is 
measured in years using the age of the youngest child and was categorised into [0] no 
children, [1] birth within the last year, [2] birth within the last 2-5 years, [3] birth within 
the last 6-17 years, [4] birth 18 or more years ago. The time since transition into home 
ownership is also measured in years and informs when individuals moved into the 
current state of home ownership; time since transition into home ownership was 
similarly categorised into [0] no home ownership attainment, [1] home ownership 
attainment within the last year, [2] home ownership attainment within the last 2-5 
years, [3] home ownership attainment within the last 6-17 years, and [4] home 
ownership attainment 18 or more years ago. Both are the primary explanatory 
variables of interest. Compared to the previous chapter, in the analysis in this chapter, 
time between events is measured in years. The reason for this is that housing 
affordability measures were collected yearly rather than monthly. 
A variable was created measuring both the age of the youngest child and time since 
home ownership attainment. The categories are mutually exclusive and are a 
combination of the variables ‘age of youngest child’ and ‘time since home ownership 
attainment’. This variable is referred to as child/HO from here on. The categories are 
[1] no children and no home ownership transitions, [2] youngest child aged less than 
1 year and transition to HO less than 1 year ago; [3] youngest child aged less than 1 
year but no transition to HO; [4] no child but transition to HO less than 1 year ago; [5] 
birth of youngest child and the transition into HO occurred within the same time span. 
This means, both events happened either 2-5 years ago, 6-17 years ago or 18 and 
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more years ago. If both events happened within the last year, these observations were 
not included in this category, because they are already covered in category 2 of 
child/HO. Category [6] corresponds to when child birth occurred in a time span prior 
to entering home ownership status, and category [7] refers to when the transition to 
home ownership occurred in a time span before birth. This variable is combining 
information on the timing and order of both variables, and was used to examine how 
the order and timing of the events of birth and home ownership attainment impact on 
the housing affordability measures. 
Other explanatory control variables included in the models that were considered to be 
associated with housing affordability were employment status, marital status, highest 
level of education achieved, remoteness area, state and age (see review of the 
literature Chapter 2, Section 2.4, page 20). The following paragraphs describe how 
these variables are measured and categorised, and in what way they are known to be 
interrelated with housing affordability. 
Employment status and educational attainment have been included in the models as 
proxy measures to summarise one’s socio-economic status (SES) and to reflect one’s 
position in society. Higher levels of education are associated with higher income and 
hence larger mortgages with larger repayments. These subsequent high repayments 
are managed by the certainty of continuous income. Individuals in less certain labour 
market circumstances are required to be more cautious in this regard. Planned and 
unplanned interruptions to one’s employment situation with temporary or no income 
can lead individuals to experience housing affordability stress. Because housing 
affordability stress can arise with unstable work circumstances and low income, I need 
to control for employment status and educational attainment. Educational attainment 
has been measured as the highest level of education achieved and was grouped into 
[1] high (Postgraduate, Graduate Diploma/Certificate, Bachelor/Honours), [2] medium 
(Advanced Diploma, Diploma, Certificate I,II,III,IV or Certificate not defined) and [3] 
low (Year 12 and Year 11 and below). Employment status was categorised into [1] 
fixed employment, [2] casual employment, [3] permanent employment, [4] being 
unemployed and not in the labour force, were included in the model. 
Marital status not only has a strong impact on housing tenure choice (Baxter & 
McDonald, 2005; Hendershott, Ong, Wood, & Flatau, 2009), but also on housing 
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affordability (Wood & Ong, 2009). One would assume that living in a couple 
relationship is less costly as the costs can be shared, however, the married are 
vulnerable to falling into housing affordability stress (Wood & Ong, 2009). Marital 
status was controlled for in the models and grouped into [1] married, [2] de facto, [3] 
separated/divorced/widowed, and [4] never married and not defacto.  
Previous research has documented a difference in housing affordability between 
states and remoteness area. About two thirds of Australian households experiencing 
housing affordability stress are located in the eight major capital cities, particularly 
Sydney and Melbourne (Rahman 2014). Of non-urban areas Queensland has been 
found to have the greatest number of households experiencing housing affordability 
stress (NATSEM 2011). Consequently all Australian states and remoteness area have 
been controlled for in the model. The Australian states and territories include [1] New 
South Wales (NSW), [2] Victoria (VIC), [3] Queensland (QLD), [4] South Australia 
(SA), [5] Western Australia (WA), [6] Tasmania (TAS), [7] Northern Territory (NT), and 
[8] Australian Capital Territory (ACT). Remoteness area is classified by [1] major city, 
[2] inner regional Australia, [3] outer regional Australia, [4] remote Australia and [5] 
very remote Australia 
There is enough evidence to assume a quadratic relationship between age and 
housing affordability: frequently, the younger generation has been identified as 
experiencing housing affordability stress (Wood & Ong, 2009), whereas for those aged 
65 years and older, experiencing housing affordability stress is uncommon. Age of the 
individual is measured in years, and to capture a quadratic relationship between age 
and housing affordability, age squared is also included in the model. In other words I 
am assuming that the measure for housing affordability increases (is getting worse) 
with age, but only up to a certain age, from which it decreases (getting better) 
thereafter.  
6.3.3 Analysis 
The analysis for this chapter applies panel regression methods to accommodate for 
the characteristics of the longitudinal data structure. This means that since I am 
analysing repeated observations of each individual, I need to adjust for the fact that 
the observations from the same individual are correlated. Furthermore, the total 
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variation amongst the data in a longitudinal set-up is distinguished between the 
variation within an individual, which is referred to the within-individual variation, and 
the variation between the individuals, which is referred to as the between-individual 
variation (see a detailed explanation on this in Chapter 3 Section 3.5.3 page 61). This 
section will discuss the details of the analysis plan. 
6.3.3.1 Descriptive Analysis 
The first step in descriptive analysis of repeated observations is to derive the intra-
class correlation of the outcome variable to examine whether the majority of variation 
occurs within or between individuals. The intra-class correlation can be interpreted as 
the percentage of the total unexplained variability that is due to the variability between 
individuals rather than within individuals. This measure is also important in regards to 
model selection; for example if a model is only taking into account within individual 
variation, but the majority of the variation is between individuals, the estimated 
parameters may be imprecise. For each outcome variable separately (housing 
affordability ratio and housing affordability stress) the value of the intra-class 
correlation was computed.  
Furthermore, the descriptive analysis includes overall frequency tables for the main 
variables of interest, including all dependent, explanatory and control variables used 
in the models. I also visually explored the relationship between each of the two 
outcome variables, housing cost to income ratio and housing affordability stress with 
the two main explanatory variables age of youngest child and time since the transition 
into home ownership, using histograms and bar charts respectively. 
6.3.3.2 Fixed effects panel regression 
The first research question “Is the timing and order of the two life events, birth of a 
child and transition into home ownership, negatively associated with housing 
affordability?” was addressed with a fixed effects panel regression model. This 
research question is concerned with changes in the (continuous) housing affordability 
measure (housing cost to income ratio) in association with birth of a child or transition 
into home ownership and the proximity and order of these events. Therefore, the panel 
regression method known as the fixed effects model (Allison, 2009a) is a suitable 
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statistical method to estimate how change in an explanatory variable is related to 
change in the outcome variable, such as the measure for housing affordability. Fixed 
effects models are statistical methods that are applied to longitudinal data, where the 
same individuals are reporting over time (repeated measures). Since this method only 
explains the within-individual variation, any between-individual variation is discarded. 
This means that the model only estimates associations of variables that change over 
time with the housing affordability measure, but fails to directly estimate the impacts 
of time-invariant variables on the housing affordability measure. However, fixed effects 
models control for unobserved or unmeasured time-constant variables, which is 
referred to as unobserved heterogeneity (Allison, 2009a). Note, that in a fixed effects 
model the dependent variable, here the housing affordability ratio, must be measured 
on at least two time points in order to measure change, and additionally, a change 
over time for the dependent variables needs to be observed (within each individual). 
Individuals who do not change their housing affordability ratio across time periods are 
excluded from the analysis. The fixed effects panel regression method is discussed in 
detail in Chapter 3, Section 3.5.3, page 61.  
An equation to describe the fixed effects model for housing affordability for individual 
i at time t can be expressed as: 
 
𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖 − 𝐻𝐻𝐻𝐻����𝑖𝑖 = 𝛽𝛽1(𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖 − 𝐻𝐻𝐻𝐻����𝑖𝑖) + 𝛽𝛽2(𝑋𝑋𝑖𝑖𝑖𝑖 − 𝑋𝑋�𝑖𝑖) + (𝑒𝑒𝑖𝑖𝑖𝑖 − ?̅?𝑒𝑖𝑖)  (6.1)  
Firstly, 𝛼𝛼 represents the intercept; HC represent the two main explanatory variables 
being the time since home ownership transition (H) and age of youngest child (C). The 
subscripts i and t represent the individual (i) and time (t) at which an observation on 
the individual is recorded. 𝑋𝑋𝑖𝑖𝑖𝑖 represents variables that change over time (time-
variant), such as age of youngest child, employment status, marital status, level of 
education, remoteness area, state and individual’s age. And the purely random error 
term 𝑒𝑒𝑖𝑖𝑖𝑖, is also referred to as stochastic error.  
Although we cannot directly estimate the impact of time invariant variables on the 
outcome variables, they are controlled for in the model as discussed in Chapter 3, 
Section 3.5.3, page 61. 
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This fixed effects model for the housing affordability measure was estimated using the 
xtreg command in Stata 14.  
6.3.3.3 Logistic fixed effects regression model 
The previous fixed effects regression model was used to identify the within-individual 
association of a set of explanatory variables with an outcome variable measured on a 
ratio scale, housing affordability. The second research question is: 
“Is the timing and order of the two life events, birth of a child and transition into home 
ownership associated with housing affordability stress?” 
Housing affordability is measured as a binary variable, where [1] stands for housing 
affordability stress and [0] no housing affordability stress (see Section 6.3.2.2). 
Therefore the logistic version of the fixed effects model is appropriate.  
Housing affordability stress has been defined in the Methodology section (Section 
6.3.2.2) and refers to individuals who spend more than 30% of their income on housing 
costs. The housing affordability measured as a binary variable with [1] experiencing 
housing affordability stress and [0] not experiencing housing affordability stress.  
The logistic fixed effects model is expressed as: 
 
𝑙𝑙𝑝𝑝𝑙𝑙 �
𝑝𝑝𝑖𝑖𝑖𝑖1 − 𝑝𝑝𝑖𝑖𝑖𝑖� = 𝛼𝛼 + 𝛽𝛽1𝐻𝐻𝐻𝐻𝑖𝑖𝑖𝑖 +  𝛽𝛽2𝑋𝑋𝑖𝑖𝑖𝑖 + 𝛽𝛽3𝑍𝑍𝑖𝑖 +  𝑢𝑢𝑖𝑖   (6.2)  
Where 𝑝𝑝𝑖𝑖𝑖𝑖 represents the probability that individual i is experiencing housing 
affordability stress at time t. The remaining components of the equation are identical 
to the fixed effects regression model, with 𝛼𝛼 representing the intercept; HC 
representing the two main explanatory variables being the time since home ownership 
transition (H) and age of youngest child (C); 𝑋𝑋𝑖𝑖𝑖𝑖 representing time-variant variables, 
𝑍𝑍𝑖𝑖  representing time invariant variables and 𝑢𝑢𝑖𝑖  represesents the combined effects of 
all unobserved variables that are constant over time. There is no stochastic error term 
𝑒𝑒𝑖𝑖𝑖𝑖 in logistic regression as there is in the fixed effects regression model (Allison, 
2009a), because the stochastic error term accommodates differences in the 
observations from the corresponding predictions, and in logistic regression predicted 
probabilities are estimated rather that the observed binary responses themselves. This 
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model is estimated using the conditional maximum likelihood estimation procedure 
(Chamberlain, 1979). 
This model was estimated using the xtlogit command in Stata 14. 
6.4 Descriptive Statistics 
6.4.1 Dependent variables: Housing Affordability and Housing Affordability 
Stress 
The intra-class correlation of the measure for housing affordability (the ratio of 
housing cost to income) was 43.2%, which is the percentage of the total variability 
attributable to between individual variation. This means that the majority of the 
variability of the measure for housing affordability is due to within individual variation 
(1-43.2%=56.8%).  
Overall, the values for the housing costs to income ratio lie between zero and one with 
a median of 0.17. 
The intra-class correlation for the binary indicator of experiencing housing 
affordability stress is 26.7%, meaning that 26.7% of the total variability is attributable 
to between individual variation. Once again, the application of a fixed effects model 
can be justified, as the majority of the variability (1-26.7%=73.3%) occurs within 
individuals.  
It was further identified that 52.3% (n=1989) of the women experienced housing 
affordability stress at least once during this ten year period, and that only eight women 
experienced housing affordability stress throughout all ten waves. Of those 
experiencing housing affordability stress at least once, 56.8% (n=1130) experienced 
housing affordability stress at either one or two waves.  
6.4.2 Explanatory variables 
Table 6.1 shows frequencies for the main explanatory variables and other important 
variables in wave one in 2001 and ten years later in wave 10 in 2010.  
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In 2001, the majority of women in the analytic sample had no children (42.3%) and 
had not transitioned into home ownership (49.8%). Many women were in permanent 
employment (35.5%), married (46.4%), had a low level of education (58%), lived in a 
major city (65.5%), and the majority lived in NSW (30.1%).  
In 2010, the distributions are different: the proportion of women with no children had 
decreased to 22.7%, and the proportion of women who had not transitioned into 
homeownership had decreased to 33.9%. The majority of women were still in 
permanent employment; however the percentage had increased to 51.3%. The 
proportion of married had also increased to 56.7%. In regards to employment, a 
decrease in women with low level education (37.8%) was observed in favour to 
medium (30.1%) and higher (32.1%) education levels. There was little change to the 
distribution of the sample by remoteness area state, with the majority still living in a 
major city (61.8%) and in NSW (28.8%). 
During this period of ten waves 1,749 children were born and 1,531 women 
transitioned into home ownership (not shown in table). Also, the minority of women in 
this sample were observed to have a child and transition into home ownership during 
the same year in this time span of ten years (N=128; 0.4%).  
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Table 6.1: A frequency table of explanatory variables for wave 1 in 2001 (N=4184) and 
for wave 10 in 2010 (N=2875). 
List of variables N (2001) % (2001) N (2010) N (2010) 
      
Age of youngest child     
no children 1,768 42.3 652 22.7 
< 1 year 198 4.7 135 4.7 
2-5 years 845 20.2 430 15.0 
6-17 years 1,284 30.7 1,059 36.8 
18+ years 88 2.1 599 20.8 
      
Time since transition into home 
ownership   
  
no home ownership  2,084 49.8 974 33.9 
< 1 year 262 6.3 124 4.3 
2-5 years 828 19.8 380 13.2 
6-17 years 901 21.5 978 34.0 
18+ years 108 2.6 419 14.6 
      
Combined age youngest 
child/home ownership timing   
  
no children/ no home ownership 1,332 31.8 339 11.8 
< 1 year / < 1 year 16 0.4 10 0.35 
<1 year / no home ownership 76 1.8 54 1.9 
no children / <1 year 112 2.7 56 2.0 
child and home ownership 
during same time span 783 18.7 
743 25.8 
first child then home ownership 1,119 26.7 988 34.4 
first home ownership then child 746 17.8 685 23.8 
      
Employment status     
fixed employment 240 6.2 228 8.9 
casual employment 814 21.1 363 14.2 
permanent employment 1370 35.5 1,314 51.3 
unemployed 202 5.2 92 3.6 
not in labour force 1239 32.1 564 22.0 
      
Marital Status     
married 1,940 46.4 1,596 56.7 
defacto 569 13.6 417 14.8 
separated/divorced/widowed 332 7.9 374 13.3 
never married or defacto 1,342 32.1 430 15.3 
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Level of education     
high 890 21.3 905 32.1 
medium 867 20.7 847 30.1 
low 2,426 58.0 1,067 37.8 
      
Remoteness area     
Major City 2,698 65.5 1775 61.8 
Inner Regional Australia 914 21.9 721 25.1 
Outer Regional Australia 482 11.5 314 10.9 
Remote Australia 75 1.8 54 1.9 
Very Remote Australia 15 0.4 9 0.3 
      
State     
NSW 1260 30.1 828 28.8 
VIC 1082 25.9 745 25.9 
QLD 832 19.9 619 21.5 
SA 371 8.9 255 8.9 
WA 396 9.5 239 8.3 
TAS 136 3.2 97 3.4 
NT 25 0.6 27 0.9 
ACT 82 1.9 65 2.3 
     
Total 4184 100.0 2875 100.0 
 
6.4.3 Housing affordability and housing affordability stress: examination of 
the relationships with each age of youngest child and the timing of the 
transition into home ownership separately 
As discussed previously, the two primary explanatory variables of interest are the age 
of the youngest child (in years) and the length of time (in years) since a transition into 
home ownership. First, I examined the relationship of housing affordability with the two 
main explanatory variables and second, I examined the relationship of housing 
affordability stress with the two main explanatory variables.  
Figure 6.2 and Figure 6.3 show the mean housing cost to income ratio combined 
for all waves by the timing of the transition into home ownership and by the age of the 
youngest child. Note that a higher ratio indicates lower housing affordability. In regards 
to transition to home ownership, the housing cost to income ratio is highest for those 
who have made the transition within the last year. The longer the duration since the 
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transition has occurred the lower is the housing cost to income ratio (Figure 6.2). A 
similar pattern can be observed for the age of the youngest child, with the ratio being 
highest if the youngest child is younger than six (Figure 6.3).  
Figure 6.4 and Figure 6.5 show the proportion of women experiencing housing 
affordability stress by timing of the transition to home ownership and age of youngest 
child. The percentage of women experiencing housing affordability stress is highest 
within the first year after transitioning into home ownership and steadily decreases 
with time passed since the transition into home ownership. In regards to age of 
youngest child, it is not clear from Figure 6.5 whether the transition to parenthood is 
associated with housing affordability stress, in contrast to its association with housing 
affordability. In fact, the percentage of women experiencing housing affordability stress 
with no children compared to women who had a child within the last year is similar at 
approximately 20%, and shows only a slight increase for women with their youngest 
child aged 2-5 years, however, this percentage decreases for women with the 
youngest child aged 6-17 years.  
  
164 
 
 
Figure 6.2: Timing (categorised) of when the transition into home ownership occurred 
by mean of housing cost to income ratio. 
 
Figure 6.3: Age of youngest child (categorised) by mean of housing cost to income 
ratio.  
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Figure 6.4: Percentage breakdown of women experiencing housing affordability 
stress by timing of the transition to home ownership. 
 
 
Figure 6.5: Percentage breakdown of women experiencing housing affordability 
stress by age of youngest child.  
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6.4.4 Housing affordability, Housing affordability stress and the relationship 
to both of the two main explanatory variables age of youngest child and 
the timing of the transition in to home ownership 
The previous section examines the relationship of each of the dependent variables 
housing affordability and housing affordability stress with each of the main 
independent variables, timing of birth and home ownership attainment. This section 
now visualises the interrelationships of each of the dependent variable with both of the 
independent variables.  
Figure 6.6 shows a histogram capturing the mean housing cost to income ratio for 
timing of birth by timing of the transition into home ownership. The vertical axis 
represents the housing cost to income ratio, and the horizontal axis corresponds to 
five groups of home ownership categories by five bars representing age of youngest 
child. The first set of bars refers to individuals with no transitions into home ownership, 
and every bar within this set has a different band for age of youngest child, which 
represent the time since last birth, with the first bar referring to no children, the second 
bar referring to age of youngest child being less than one year and so forth (see 
legend). The second set of the bars are representing individuals who transitioned into 
home ownership within the last year. Similarly to the first set of bars, every bar within 
this set represents a different band for age of youngest child. The same applies for the 
last three sets of bars. Focussing on the first two sets of bars, it can be observed that 
women with a transition into home ownership in the recent year and no birth have a 
significantly higher housing cost to income ratio compared to women who had neither 
(first bar in the second set compared to first bar in the first set). A significant higher 
housing cost to income ratio can also be observed for women who recently 
experienced birth of a child but no transition into home ownership (first set second bar) 
compared to women who haven’t had a child and who haven’t transitioned into home 
ownership (first set, first bar). Also, individuals with a transition into home ownership 
and a birth within the last year have on average a lower housing cost to income ratio 
compared to individuals with only a transition into home ownership within the last year 
(second bar of the second set compared to the first bar of the second set). Note, that 
this is most likely due to the small number of individuals experiencing both events 
within the last year (N=128), hence, the relatively wide standard error bar. There 
seems to be also an overall downwards trend in the housing cost to income ratio with 
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the time passed since home ownership has been achieved, and the older the youngest 
child is. 
 
 
Figure 6.6: Mean housing cost to income ratio by the timing of birth and the transition 
into home ownership. 
 
 
Figure 6.7: Percentage breakdown of women experiencing housing affordability 
stress by the timing of birth and the transition into home ownership.  
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Similarly to Figure 6.6, Figure 6.7 above shows the percentage breakdown of women 
experiencing housing affordability stress by age of youngest child and by the timing of 
the transition into home ownership. A similar pattern can be observed here: the 
percentage of women experiencing housing affordability stress is much higher (close 
to 40%, first bar second set) for women who transitioned into home ownership within 
the last year compared to those who haven’t (fewer than 20%, first bar first set). Also, 
women who have not transitioned into home ownership, but have had a child within 
the last year or 2-5years ago, have a higher percentage of experiencing housing 
affordability stress compared to those who have not had any children (bar two and 
three of first set, compared to bar one of first set).  
From the descriptive analysis it appears that both events separately have a negative 
effect on housing affordability, but housing affordability improves with time following a 
transition into home ownership.  
6.5 Results 
Descriptive analyses have shown that the housing cost to income ratio may be 
positively associated with a recent transition into home ownership, or with a recent 
birth. To more fully exploit the nature of the longitudinal data and to investigate the 
within-individual association of a birth or transition into home ownership with housing 
affordability, statistical panel regression models were used to analyse the data while 
controlling for selected important explanatory variables. This section discusses the 
results of two fixed effects regression models for the housing affordability measure, 
being housing cost to income ratio, with one model including the two variables age of 
youngest child and time since transition into home ownership separately in the model 
(Model 1), and the second model including the combined variable child/HO in the 
model (Model 2) as discussed in Section 6.5.2. A further two logistic fixed effects 
regression models were investigated, with the binary outcome variable measuring 
whether a woman is experiencing housing affordability or not. One model includes the 
age of the youngest child and timing of home ownership transition separately (Model 
3) and the second model includes the combined variable instead (Model 4).  
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6.5.1 Fixed effects model for housing affordability 
Table 6.2 below shows the results from the fixed effects regression model with housing 
cost to income ratio as the outcome variable. The first column of coefficients refers to 
the model that includes both age of youngest child and time since transition into home 
ownership as two separate variables. A birth in the recent year does not have a 
significant effect on the housing affordability measure; however a birth 2-5 years ago 
has a significantly worsening effect on housing affordability, compared to not having 
any children. Entering home ownership within the last year or 2-5 years ago both have 
a significantly worsening effect on housing cost to income ratio, compared to not have 
entered home ownership. Being separated, divorced or widowed, is associated with a 
higher housing cost to income ratio. Medium level education has a significant (on the 
5% significance level) effect compared to having low education. Compared to living in 
a major city, living in other remoteness areas is significantly more affordable. When 
comparing the different states to NSW, the model shows that living in QLD increases 
housing affordability significantly, whereas living in SA, WA and TAS decreases 
housing affordability. The coefficients for age and age squared are both positive and 
significant, which means that with increasing age, the housing affordability measure 
increases. Employment status was not significantly associated with housing 
affordability. 
The second column of coefficients refers to the second fixed effects model (Model 2), 
which is similar to the first model, but including one combined variable child/HO 
capturing information about age of youngest child and the transition into home 
ownership, rather than two separate variables. The results are very similar to the first 
model, with the difference that being never married and not defacto is also significantly 
associated with higher housing cost to income ratio compared to being married. The 
variable child/HO has significant positive coefficients for all categories, which is 
interpreted as a worsening in housing affordability compared to the reference category 
no children/no home ownership. In this regards, the largest difference in housing 
affordability can be observed for the category no children / < 1 year, which represent 
women with no children who transitioned into home ownership within the last year. 
This has also been observed in the descriptive statistics section.  
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Women who have made the transition into home ownership and had a child within the 
last year have on average a significantly higher housing cost to income ratio than 
women who have no children and no home ownership. This result is different to what 
has been observed in the descriptive statistics section, and is due to controlling for all 
the other variables that influence housing affordability in the model.  
Table 6.2: Results of the fixed effects regression models, with the main explanatory 
variables timing of birth and home ownership attainment included separately (Model 
1) or as a combination child/HO (Model 2). 
List of variables 
Coefficient 
(Model 1)  
Coefficient 
(Model 2) 
     
Age of youngest child     
no children -    
< 1 year 0.005    
2-5 years 0.013 *   
6-17 years 0.001    
18+ years 0.011    
     
Time since transition into home ownership     
no home ownership  -    
< 1 year 0.050 ***   
2-5 years 0.027 ***   
6-17 years -0.004    
18+ years -0.006    
     
Combined age youngest child/home 
ownership timing     
no children/ no home ownership -  -  
< 1 year / < 1 year   0.065 *** 
<1 year / no home ownership   0.061 *** 
no children / <1 year   0.090 *** 
child and home ownership during same time 
span   0.057 *** 
first child then home ownership   0.069 *** 
first home ownership then child   0.059 *** 
     
Employment status     
fixed employment -0.004  -0.004  
casual employment -0.004  -0.005  
permanent employment -  -  
unemployed 0.003  0.001  
not in labour force 0.002  -0.001  
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Marital Status     
married -  -  
defacto -0.003  0.001  
separated/divorced/widowed 0.073 *** 0.071 *** 
never married or defacto 0.004  0.011 * 
     
Level of education     
high 0.003  0.007  
medium 0.012 * 0.014 ** 
low -  -  
     
Remoteness area     
Major City -  -  
Inner Regional Australia -0.014 ** -0.014 ** 
Outer Regional Australia -0.043 *** -0.042 *** 
Remote Australia -0.071 *** -0.070 *** 
Very Remote Australia -0.064 * -0.071 ** 
     
State     
NSW -  -  
VIC -0.011  -0.007  
QLD 0.032 *** 0.034 *** 
SA -0.063 *** -0.064 *** 
WA -0.049 *** -0.048 *** 
TAS -0.034 * -0.036 * 
NT -0.001  0.004  
ACT -0.024  -0.026  
     
Age 0.025 *** 0.021 *** 
Age squared 0.000 *** 0.000 *** 
     
constant -0.297 *** -0.246 *** 
6.5.2 Logistic Fixed Effect regression model for housing stress 
The results from the logistic fixed effects model addressing the second research 
question are shown in Table 6.3 below. As discussed in Section 6.4.2, fixed effects 
models disregard information from individuals for whom no change in the outcome 
variable is observed. Therefore, the results from the logistic fixed effects model only 
take individuals into account who have moved in and out of experiencing housing 
affordability stress, hence this analysis includes data from 1770 individuals. As with 
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the previous results table, the first column of odds ratios refer to the model that 
includes age of youngest child and time since the transition into home ownership as 
two separate variables and the second column of odds ratio includes the combined 
variable child/HO instead.  
The first column of odds ratios (Model 3) refer to the model that includes timing of a 
birth and transition into home ownership as two separate variables. The odds of 
experiencing housing affordability stress are significantly higher when the youngest 
child is aged 2-5years or over 18 years (1.37 (SE = 0.17) and 1.54 (SE = 0.33) 
respectively), compared to not having any children. In regards to the transition into 
home ownership, the odds of experiencing housing affordability stress is 3.5 (SE = 
0.33) times higher if an individual has entered home ownership within the last year, 
2.3 (SE = 0.19) times higher if entered 2-5 years ago, and 1.4 (SE = 0.15) times higher 
if entered 6-17 years ago. Being separated, divorced or widowed is associated with 
higher odds of experiencing housing affordability stress by 5.48 (SE = 0.69). Level of 
education and employment status did not significantly affect the odds of experiencing 
housing affordability stress. In regards to remoteness, living in outer regional or remote 
Australia, is associated with lower odds of experiencing housing affordability stress to 
0.60 (SE = 0.10) and 0.29 (SE = 0.10) respectively. Living in SA and WA significantly 
decreases the odds of experiencing housing affordability compared to living in NSW, 
0.44 (SE = 0.15) and 0.51 (SE = 0.16) respectively. With increasing age, the odds of 
experiencing housing affordability are significantly higher (1.44 (SE = 0.05)) until a 
certain age, after which the odds are decreasing slightly, but significantly.  
The second column of odds ratios refers to the model that includes the combined 
variable child/HO instead of age of youngest child and time since transition into home 
ownership. In regards to this variable, the odds of experiencing housing affordability 
stress is almost 5.5 (SE = 0.71) times higher when home ownership was attained 
within the previous year, but no children born, compared to no children and no home 
ownership. In contrast, having a child in the previous year without the transition into 
home ownership, is associated with increased odds of experiencing housing 
affordability stress by 2.3 (SE = 0.41) times. All the other categories (< 1 year / < 1 
year; child and home ownership during same time span, first child then home 
ownership, first home ownership then child) resulted on average with odds of 
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experiencing housing affordability stress being three times greater compared to the 
state of no children and no home ownership. Similarly to the previous model, 
employment status and level of education was not associated with the odds of 
experiencing housing affordability stress. In terms of the remaining odds ratios, the 
results were similar compared to the one from Model 3, with higher odds ratios for 
separated/divorced/widowed (4.74 (SE = 0.58)) and never married or defacto (2.71 
(SE = 0.34)), and lower odds ratios for outer regional and remote Australia, SA (0.42 
(SE = 0.14)) and WA (0.53 (SE = 0.17)). 
Table 6.3: Results of the fixed effects logistic regression models, with the main 
explanatory variables timing of birth and home ownership attainment included 
separately (Model 3) or as a combination child/HO (Model 4). 
List of variables 
Odds 
Ratio 
(Model 3)  
Std. 
Err. 
 
Odds Ratio 
(Model 4) 
Std. 
Err. 
        
Age of youngest child        
no children -       
< 1 year 1.029  0.13     
2-5 years 1.372 ** 0.17     
6-17 years 1.227  0.19     
18+ years 1.537 * 0.33     
        
Time since transition into 
home ownership   
  
  
 
no home ownership -       
< 1 year 3.528 *** 0.33     
2-5 years 2.321 *** 0.19     
6-17 years 1.398 ** 0.15     
18+ years 1.123  0.26     
        
Combined age youngest child/home 
ownership timing  
  
  
 
no children/ no home 
ownership   
  
-  
 
< 1 year / < 1 year     3.364 *** 1.03 
<1 year / no home 
ownership   
  
2.363 *** 
 
0.41 
no children / <1 year     5.447 *** 0.71 
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child and home ownership 
during same time span   
  
3.335 *** 
 
0.45 
first child then home 
ownership   
  
3.245 *** 
 
0.44 
first home ownership then 
child   
  
3.131 *** 
 
0.37 
        
Employment status        
fixed employment 0.981  0.09  0.960  0.09 
casual employment 1.020  0.08  1.003  0.07 
permanent employment -    -  - 
unemployed 1.028  0.12  0.991  0.11 
not in labour force 1.083  0.09  1.006  0.07 
        
Marital Status        
married -    -   
defacto 1.001  0.11  1.000  0.12 
separated/divorced/widowed 5.485 *** 0.69  4.736 *** 0.58 
never married or defacto 2.663 *** 0.34  2.705 *** 0.34 
        
        
Level of education        
high 0.741  0.12  0.770  0.13 
medium 0.951  0.13  0.974  0.13 
low -    -   
        
Remoteness area        
Major City        
Inner Regional Australia 0.946  0.11  0.972  0.17 
Outer Regional Australia 0.598 ** 0.10  0.597 ** 0.10 
Remote Australia 0.292 *** 0.10  0.279 *** 0.09 
Very Remote Australia 0.190  0.23  0.136  0.16 
        
State        
NSW -    -   
VIC 0.711  0.16  0.745  0.17 
QLD 1.438  0.28  1.457  0.28 
SA 0.441 * 0.15  0.422 ** 0.14 
WA 0.506 * 0.16  0.527 * 0.17 
TAS 0.857  0.33  0.910  0.35 
NT 0.644  0.30  0.767  0.35 
ACT 0.826  0.28  0.822  0.28 
        
Age 1.435 *** 0.05  1.357 *** 0.05 
Age squared 0.996 *** <0.01  0.996 *** <0.01 
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6.6 Conclusion 
The aim of this chapter was to contribute to research on the topic of housing 
affordability and associated stress in Australia, in particular to examine how a major 
life event, the birth of a child and home ownership attainment influences housing 
affordability (and the reverse) in the short and long run.  
The results of the fixed effects and logistic fixed effects regression models revealed 
important findings. The fixed effects regression model investigated the impact of the 
timing of the two life events birth and home ownership attainment on the housing 
affordability measure. The age of the youngest child did not have any significant 
association with the housing affordability measure, however, transitioning into home 
ownership within the last year is associated with a significant increase in the housing 
affordability measures, which is ten times higher compared to having a child within the 
last year. The marital statuses separated, divorced and married were associated with 
a significant increase in the measure for housing affordability, whereas living in certain 
remoteness areas (outer regional Australia and remote Australia) as well as living in 
certain states (QLD, SA and WA) reduced the housing affordability measure. By 
considering both of the main explanatory variables timing of birth and home ownership 
attainment together (child/HO), the highest increase in the housing affordability 
measure was observed when there are no children present, but home ownership was 
attained within the last year.  
When the housing affordability measure was categorised into whether individuals 
experiencing housing affordability stress (which is when housing costs are higher than 
30% of the household income) or not, the logistic fixed effects model was applied in 
order to investigate the impact of birth and home ownership attainment on housing 
affordability stress. This time the findings show an increase in experiencing housing 
affordability stress if the youngest child is between 2-5 years old, but even more 
importantly a 2-3 times higher probability when home ownership was attained within 
the last five years. When adjusting for the order of the events, I found a greater than 
fivefold increase in experiencing housing affordability when there are no children 
present and homeowner was attained within the last year.  
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Furthermore, as expected I found a significant increase in both, the housing 
affordability measure and the probability of experiencing housing affordability stress, 
if both life events occurred within the last year, however, it is only a minority of women 
who had a child and transitioned into home ownership during the same year in the 
time span of ten years from 2001 to 2010 (N=128; 0.4%), which is surprisingly low. 
In line with previous research (Wood & Ong, 2009), there is a very small number of 
individuals experiencing housing affordability stress long term, as the majority churns 
into and out of housing affordability stress. I can also confirm previous findings stating 
that homeowners are more prone to experience housing affordability, in particular 
within the first 5 years after transitioning into home ownership. 
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Chapter 7 Concluding Discussion and Future Research 
7.1 Introduction 
The primary objective of this thesis was to investigate the interrelationships among 
housing tenure pathways and key family life events for Australian families of 
childbearing age, with a focus on home ownership attainment. In Australia, home 
ownership is considered as the ‘’fourth pillar” of the welfare system, as it can reduce 
welfare dependency in retirement (Yates & Bradbury, 2010). The Australian Age 
Pension is generally lower compared to other countries, assuming outright home 
ownership and hence low housing costs at the time of retirement. Understanding the 
processes related to home ownership attainment in earlier stages of the life course, 
and how this has changed over previous decades, is crucial knowledge for informing 
effective public policy towards achieving improved well-being for individuals and 
families later in the life course . 
The housing pathways in the 1950’s were clearly defined as leaving the parental home 
to enter into marriage, birth of the first child while remaining in a rental home, followed 
by entry into home ownership (Kendig, 1981, 1984). The concept of linking housing 
transitions to other family life events including marriage and birth was established by 
Rossi (1955). Declining home ownership rates, particularly for individuals aged 65 
years and older (ABS (Australian Bureau of Statistics, 1998, 2012), and those aged 
25-34 years (Australian Bureau of Statistics, 2004), have raised awareness of 
Australia’s changing housing tenure pathways. The literature revealed contradictory 
findings on the order and the timing of life course events and home ownership 
attainment. Questions were raised as to whether legal marriage rather than childbirth 
acts as the trigger to home ownership attainment (McDonald & Baxter, 2005), or 
whether childbirth accelerates or delays home ownership attainment due to competing 
costs (Beer & Faulkner, 2009; Evans & Kelley, 2008; Winter & Stone, 1999). 
With the availability of a national representative longitudinal dataset that has collected 
data annually on economic and subjective well-being, labour market dynamics and 
family dynamics since 2001, I was able to investigate the actual housing tenure 
pathways and their interrelationships with key life course events of individuals over ten 
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years, while previous Australian research on this topic has largely relied on cross-
sectional data. However, relying on cross-sectional data to investigate transitions or 
pathways can be erroneous, as cross-sectional data by definition provides a snapshot 
of the characteristics and experiences of individuals at a single point in time. 
Additionally, cross-sectional data does not provide specific information about 
individual change or transitions. Longitudinal data allows the researcher to follow 
individuals over time and examining transitions in and out of states, such as housing 
tenure states. To examine longitudinal processes such as transitions or trajectories 
require specific methods and analytical strategies. In my thesis, I identified and applied 
several sophisticated statistical methods suitable for analysing sequences of events 
using longitudinal data to answer the following three main research questions:  
A. What are the housing pathways and associated family life events for families of 
child bearing age in contemporary Australia? 
B. What is the timing of birth relative to the transition into home ownership for 
married women? 
C. Is the timing and order of the two major life events, birth of a child and transition 
into home ownership, associated with housing affordability problems? 
Section 7.2 of this conclusion provides the three main findings arising from this thesis. 
Section 7.3 discusses the substantive and methodological implications. Section 7.4 
lists the limitations of the study and possible considerations for future research. This 
thesis finishes with concluding remarks (Section 7.5). 
7.2 Summary of Key Findings 
Overall the analyses in this thesis have produced three main findings which are 
summarised below as A, B and C.:  
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A. Greater diversity of housing pathways and their interrelationships with key 
family life events: the traditional pathway of marrying, followed by birth of a 
child then buying a house is fading. 
In the first analytical chapter (Chapter 4) I produced a typology of housing pathways 
and life events for Australian families in childbearing age during the first decade of the 
twenty-first century. For 52.8% of the individuals housing tenure status did not change 
throughout the ten years from 2001 to 2010. The largest group (41.8%) of individuals 
without a housing tenure change were represented by stable home ownership 
throughout the ten years. Just under half (47.2%) of the individuals actually 
experienced a housing tenure transition. 
A typology with five groups was identified for the individuals that experienced a 
housing tenure transition. These groups were characterised as: 
• Late home owners, with post school-aged children (29.3%, n=601), individuals 
that transitioned into home ownership when married with school-aged children;  
• Single renters to owners without children (13.8%, n=282), individuals that have 
never been married with no children, transitioning into home ownership (out of 
renting (private));  
• Home owners, pre children (27.0%, n=554), married individuals first 
transitioning into home ownership, and then having a child.  
• Parental home leavers to renters without children (17.1%, n=350), individuals 
leaving their parents, moving into a private rental property. 
• Traditional home owners, post pre-school children (12.8%, n=263): married 
individuals who first had a child and then entered home ownership.  
Although some research suggests a disconnectedness of entry into home ownership 
and other life events (Winter & Stone, 1999), the typologies identified here suggest 
that the interrelation of housing pathways, in particular entry into home ownership, 
marriage and birth is still present, but the previously ordered sequences of these 
events have become less standard. My findings partly support research findings 
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reporting that the birth of children delays home purchase (Evans & Kelley, 2008; 
McDonald & Baxter, 2005), as one of the groups identified characterised the ‘holistic’ 
pathway as entering home ownership with children school aged and older, which 
implies a greater than five year gap between birth and home ownership attainment. A 
significant emerging pathway describes home ownership attainment as a single 
person, which is a pathway that did not appear as dominant in previous decades. 
Three of the five housing tenure pathway groups in the typology suggest that marriage 
preceded both child birth and home ownership attainment. This is similar to findings 
from McDonald and Baxter (2005), who reported that legal marriage is the trigger to 
home ownership attainment in Australia. The overall delay in marriage in society can 
lead to an increase in the incidence of people never marrying during their life time and 
hence a decrease in home ownership. This has been identified as a possible 
explanation and cause of concern for falling home ownership rates in the future 
(McDonald & Baxter, 2005).  
While previous research has examined housing tenure transitions, no other Australian 
research has applied the method of multi-channel sequence analysis to identify a 
typology of housing transitions and key life events in contemporary Australia. It is not 
evident that an alternative methodological approach would have identified these 
results. Recognising the interrelationships between housing tenure transitions and 
family life events has clarified that prior marital history is an integral factor when 
examining housing tenure transitions, particularly the transition into home ownership. 
 
B Home ownership triggers birth, but not vice versa 
To further unpack the interrelationships between housing tenure transitions and family 
events, the timing in addition to order of birth and the transition to home ownership 
were examined (Chapter 5). Birth and purchasing a home are related processes 
requiring a multi-process framework for longitudinal data analysis that allows for 
unobserved factors relating to an individual to be correlated among the processes to 
minimise bias in statistical estimates of the associations between home ownership and 
the order and timing of birth.  
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Marriage and the birth of children have previously been identified as triggers of the 
move from rental accommodation to home ownership (Clark, Deurloo, & Dieleman, 
1994; Clark & Huang, 2003; Mulder & Wagner, 2001; Neutze & Kendig, 1991), but the 
role of childbirth in this context is becoming less clear, with one-third of all Australian 
women likely to reach the end of their fertile years without having children (Tually, 
Beer, Faulkner, Housing, & Housing, 2007). 
My results showed that there was no significant association of prior birth with the 
probability of subsequent home ownership attainment, which questions earlier 
research where birth was interpreted as being a trigger for the transition into home 
ownership. However, examination of the duration between birth and home ownership 
attainment, showed a significant decrease in the likelihood of home ownership 
attainment with increasing time following a birth.  
On the other hand, where the transition to home ownership occurs prior to a birth, 
home ownership attainment is positively associated with the following birth event. 
These findings are similar to those of McDonald and Baxter (2005), who reported that 
legal marriage is the trigger to home ownership attainment in Australia. My findings 
suggest that many households may enter home ownership in the expectation of 
children in the near future.  
To my knowledge the analytical method of discrete-time event-history analysis in a 
multi-process framework, has not previously been applied to investigate home 
ownership transitions and childbirth in the context of Australia, 
C Recent home ownership attainment is associated with increasing housing 
affordability measures  
The fixed effects regression model was used to investigate the impact of the timing of 
the two life events birth and home ownership attainment on the housing affordability 
measures of housing cost to income ratio and housing affordability stress (Chapter 6).  
The transition into home ownership within the last year (without children) was found to 
have the strongest association with a significant increase in both housing affordability 
measures. 
182 
 
Despite the growing body of literature on housing affordability, up-to-date research on 
housing affordability has addressed issues more from an economic point of view, and 
less so on housing affordability over the life course, interrelated with life events such 
as partnership formation and birth of children, which is  one of the contributions I made 
with my thesis.  
7.3  Implications  
Identifying and examining the influential processes that are related to home ownership 
attainment assists researchers and government to understand the mechanisms that 
have led to a decrease in home ownership rates in older age. Understanding if, when 
and why families are able to attain home ownership at different stages of their life 
trajectories and how these processes have changed over time to result in lower home 
ownership rates in the older population and hence a higher poverty rate in this age 
group, is crucial for developing effective policies that can intervene to maintain post-
retirement living standards. 
I have identified that the pathways divert from the traditional pathway, which was 
defined as marriage, before having a child, closely followed by entering home 
ownership. The most common pathways identified from the HILDA survey data are (i) 
marriage, buying a house followed by having children, and (ii) marriage, having 
children first and then buying a house once the children are school aged or older. This 
finding was further strengthened with the outcome that child birth is no longer a trigger 
for home ownership attainment, but marriage remains a trigger. Taking the order and 
the timing into account and examining the outcome of housing affordability measures, 
I did find that the order and the timing of home ownership transition and child birth 
matter in regards to outcomes of housing affordability measures. The most significant 
finding was an increase in housing affordability measures when home ownership 
attainment occurs before child birth, but this finding seems to become less strong with 
more time passing between both events. This means that with the transition into home 
ownership, families pay a larger percentage of their income for housing.  
Australia will continue to prioritise home ownership as the normative ideal in the 
foreseeable future. However, the changes in housing pathways interrelated with family 
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life events (also referred to as ‘holistic housing pathways’) that were identified have 
several implications: the traditional housing pathway where people marry, have a child 
and enter home ownership soon after is becoming less dominant. Individuals are now 
more likely to aim for stability and security in their home before the birth of a child. This 
is supported by my findings that firstly, approximately one third of holistic housing 
pathways can be represented by marrying, followed by home ownership attainment 
before having a child and secondly, the finding that home ownership attainment 
triggers birth. Purchasing a house is a rationale and deliberative decision for a specific 
purpose, to feel secure and stable (Giddens, 1991) to raise a family. 
7.4  Limitations and possible directions for future research 
Limitations 
The research in this thesis has a number of limitations. Due to complexities in the data 
the thesis has focused on the analyses of data for individuals and has not examined 
how couple or household characteristics influence transitions and outcomes. Families 
involve (at least) two people, and decisions related to housing and home ownership 
are often made jointly. Taking advantage of household-level data may have increased 
the explanatory capacity of this research.  
As with any panel survey data there is missing data due to non-response and attrition 
from the survey. The results will therefore be biased towards the type of people who 
remain in the survey. Attrition from the sample was more likely to occur for men, 
individuals who are renting or living at home with parents, those who are unemployed 
or not in the labour force and those with children more than five years of age (for details 
see Chapter 3, Section 3.3).  
The results from the first analysis (Chapter 4) show that getting married plays a 
significant role in the pathways to home ownership attainment, but the housing 
pathways of individuals that stay single and of those that do not pursue a legal 
marriage but prefer the de facto relationship are still unclear. This is a large proportion 
of the population that cannot be neglected. There is still a need to explore a greater 
range of housing tenure pathways beyond those examined in this thesis. 
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Due to the unavailability of data on employment or income for individuals of the sample 
prior to wave one, it was not possible to investigate the impact of these variables on 
child birth and home ownership attainment. This is considered to be one of the 
drawbacks of the analysis in Chapter 5, as employment status and income has been 
found to influence tenure transitions in various studies. However, with the availability 
of more survey waves, this research can be extended by examining the impact of 
employment and income on birth and home ownership attainment. 
My thesis uses a widely applied and verified measure for housing affordability stress, 
where individuals that pay more than 30% of their income on housing are classified as 
experiencing housing affordability stress (Chapter 6). The validity of this measure has 
been questioned in the last few years, and future research might include equivalised 
household incomes in the derivation of the housing affordability ratio measure. There 
is a need to develop a more robust measure of housing affordability that also includes 
subjective measures. 
A key finding is that recent transitions into home ownership seem to precipitate housing 
affordability stress, but that recent child birth is not important as a driver. I suspect that 
this conclusion might be overturned if equivalised household incomes were used in 
housing affordability ratio measures. I suggest exploration of this hypothesis as a future 
direction for research below.   
With the availability of ten waves of the HILDA survey data it was possible to analyse 
a life course window of housing pathways in Australia over ten years, however, a 
complete housing pathway is three to four times longer than this.  
The identification of an individual’s housing tenure in the HILDA survey was not 
straight forward, as this measure was captured on a household rather than individual 
level. A set of rules and assumptions were developed based on relationship statuses 
within the household.  
 
Possible Directions for Future research 
The established link between housing and health is primarily made through research 
on bad housing conditions, such as overcrowding, damp, cold and mould conditions 
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and the impact of these poor housing conditions on health, including mental health, 
asthma and eczema to name a few, as well as injuries such as falls, burns and 
drowning due to inappropriate housing suitability (Jacobs, Wilson, Dixon, Smith, & 
Evens, 2009; Marsh, Gordon, Heslop, & Pantazis, 2000; Shaw, 2004). 
Research on the less material connection between housing and health examines the 
inability and anxiety around keeping up with mortgage and rent payments, which is 
mainly due to home ownership and rent payments becoming unsustainable. The 
number of people experiencing problems with mortgage or rent payments, has been 
identified as being far greater than those losing their homes (Wilkinson, 1996), and 
still, the effects of housing affordability problems on health and well-being is an under-
researched topic. 
Many significant life-events, such as moving house, have been found to affect health 
and well-being (Raviv, Keinan, Abazon, & Raviv, 1990). Depending on the life-event, 
the affect can be both, negative or positive, and seem to be accumulated in various 
parts of the life course. There is some evidence, that lower-level chronic stress, such 
as housing affordability problems, can have a negative effect on health and well-being 
(Bentley, Baker, Mason, et al., 2011; DeLongis, Folkman, & Lazarus, 1988); and 
Reding and Wijnberg (2001) suggest that more attention should be paid to this type of 
consistent, low-level stress. 
Despite the growing body of literature on housing affordability, the impact of housing 
affordability problems on mental health and well-being has not yet been studied 
extensively in Australia, with debates still proceeding on how to measure housing 
affordability problems. Furthermore, the impact of housing affordability problems on 
families with children, have not been examined thoroughly, despite having been 
identified as a group that frequently experience housing affordability problems (Yates, 
2008). Life events have been found to impact health and well-being, as well as chronic 
low level stress that can be experienced in form of ongoing housing affordability 
problems (Bentley, Baker, & Mason, 2011), and research up to date has not yet 
addressed the cumulative effect of life-course events and housing affordability 
problems. 
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Therefore, a future research direction could be to incorporate the findings from this 
thesis and apply them into the area of housing affordability stress and the 
interrelationship with health and well-being. Possible questions to address would be: 
a) What are the direct and indirect impacts of housing affordability problems on 
(mental) health and well-being? b) What are the accumulative effects on (mental) 
health and well-being when experiencing other life course events such as child birth, 
residential moves, tenure change, and marriage dissolution in addition to housing 
affordability problems? 
7.5 Concluding remarks 
The housing pathways in Australia are undergoing change, and particularly falling 
entry into home ownership is of great concern. There is evidence from longitudinal 
data that the majority of entries into home ownership are still interrelated with marriage 
and child birth, but it has become less predictive. Even though it is not possible to 
forecast processes and changes, it is reasonably clear that home ownership 
transitions will continue to be interrelated with family events. The interrelationship 
between housing tenure transitions and family events is not static, but reflects a 
dynamic and constantly changing social system and the interaction of different 
domains including social, economic, environmental and health domains. Ongoing 
reassessments of this interplay are necessary to inform public and social policy and 
to contribute to understanding how aspects of the life course are changing in society. 
The connectedness between housing transitions and family life course events has 
been undertaken for sixty years now, and in Australia the availability of longitudinal 
data has been limited, with the Household Income and Labour Dynamics of Australia 
Survey being the only national representative panel survey available in the country 
collecting information on economic and subjective well-being, labour market dynamics 
and family dynamics that has followed participants since 2001. This has enabled the 
analysis of a window of ten years of individuals’ pathways. The growing availability of 
data will provide opportunities to further research the intersection of housing tenure 
transitions and life course events.  
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AI.  ‘Top-Ten’ Sequences 
Examining the ‘top-ten’ sequences for housing tenure status, marital status, 
employment status and age of youngest own child in the household for the entire 
sample of families with children or of childbearing age 
For each of the four variables of interest, the sequences were firstly examined 
separately, starting with the sequences for housing tenure status. For housing 
pathways over ten waves of data with five possible tenure states, and given that all 
tenure transitions are possible between waves, there are 510 = 9,765,625 possible 
unique sequences, with the five housing tenure states being: owning, renting (private), 
renting (social), other, and living with parents. Examining the sequences of housing 
tenure sequences for the 4,345 individuals in the analytic sample across ten waves of 
HILDA data showed that there are 876 unique sequences, with the most frequent 
sequence being ‘owning the home’ for all ten waves. The stable home ownership 
sequence explained 41.8% (n=1818) of all housing tenure experiences. Other 
sequences for which housing tenure did not change include renting their homes from 
a private landlord (7.2%, n=309), living with parents (2.5%, n=108) and social tenure 
(1.3%, n=55). More than half of the individuals (52.8%) did not change their tenure 
status over the period of ten waves. The remaining ‘top ten’ sequences start with one, 
two, three, four, six or eight waves of renting their home in the private sector and then 
transition into home ownership for the remaining waves (6.3%, n=270). Furthermore, 
‘owning’ as the tenure state was the most frequent state at each time point, 
consistently increasing from 56% at wave one to 69% at wave ten. This trend can be 
explained by higher rates of home ownership with older age (Yates, 2007a). A higher 
percentage of home owners in the sample at the end of the survey in 2010 compared 
to the beginning of the survey in 2001 suggest that individuals were transitioning into 
home ownership sometime throughout these ten years. 
Focussing now on sequences of marital status across ten waves, there were 492 
unique sequences explaining marital status transitions. The four most frequent 
sequences correspond to a consistent marital status throughout the ten waves, with 
43.7% (n=1897) being married, 11.5% (n=499) have never been married and are not 
in a de facto relationship, 3.9% (n=171) being separated, divorced or widowed and 
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3.4% (n=148) are in a de facto relationship for all ten waves. The remaining six most 
frequent sequences start with being in a de-facto relationship for one, two or four 
waves and then entering marriage (3.2%, n=134), being single for eight or nine waves 
and then transitioning into a de facto relationship (1.75%, n=76), and getting divorced 
between waves nine and ten (0.8%, n=36). The ten most frequent sequences for 
marital status explain 68.2% of all possible sequences for marital status. 
Summaries for employment status showed 712 unique sequences. Being employed 
consistently was the predominant sequence (54.5%, n=2366). This was followed by 
not being in the labour force for ten waves (3.6%, n=155). The remaining eight most 
frequent sequences can be explained as follows: 3.1% (n=134) of individuals were not 
in the labour force for one or two waves and then transitioned to being employed, 1.1% 
(n=47) were employed for nine waves, transitioning out of the labour force, 2.8% 
(n=121) were employed in the first wave followed by 1-3 waves of not being in the 
labour force and then taking up employment again. Finally, 1.0% (n=45) were 
unemployed in the first wave and employed in the last nine waves and 0.7% (n=31) 
were employed in the first wave, unemployed in the second wave and employed for 
the last eight waves. The sequences for employment status show more variability 
amongst the ten most frequent sequences compared to the sequences of other 
statuses. The ten most frequent sequences for employment status explain 66.8% of 
all possible sequences.  
The sequences relating to age of youngest child in the household demonstrate the 
least number of unique sequences (312). Of all individuals in the sample 26.8% 
(n=1166) did not have children, 10.4% (n=451) had a youngest child aged 6-18 years 
and 3.2% (n=138) had a youngest child under the age of five throughout all ten waves. 
The remaining seven sequences within the ‘top ten’ account for 20% (n=866) and are 
characterised by individuals that had children that were growing up, hence these 
sequences start with individuals that had children under the age of 5 for varying 
numbers of waves, transitioning to having children aged 6-18 years old. The ten most 
frequent sequences explain 57.2% of the sequences related to age of youngest child 
in the household. 
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AII.  Transversal tenure state distribution plots 
A useful way of examining sequences is by visualising the distribution of the state, in 
this case housing tenure status, at each wave. These plots are referred to as 
transversal state distribution plots (Gabadinho et al., 2011). Housing tenure status 
distributions are plotted by age group of the individual at wave one, marital status, 
employment status and the age of youngest child in the household. The transversal 
housing tenure states by age group in Figure A 1 showed that the group corresponding 
to the largest percentage of individuals living with parents at wave one (59.9%) was in 
the age category of 25 years or less at wave 1. This percentage consistently 
decreased across the time span of ten waves to 12.9% at wave 10. As expected, this 
is also the group with the lowest proportion of home owners compared to all other age 
groups (wave 1: 10.6%; wave 10: 41.1%). The group aged 30-35 years at wave 1 
continued to move into home ownership (wave 1: 42.5%; wave 10: 65.6%) and move 
out of the parental home  (wave 1: 9.8%; wave 10: 2.5%) over the ten year period. 
Individuals renting their homes are equally represented at each time point for this age 
group (wave 1: 24.9%; wave 10: 26.9%). For the age groups 30 years and over, home 
ownership is the dominant tenure state at each wave, slowly increasing, but not as 
steeply as for the younger age groups (wave 1: 62.0%; wave 10: 71.8%). 
Figure A 2 shows transversal housing tenure states by marital status at wave one. 
Individuals legally married at wave one were dominantly home owners, with 81.2% 
owning their homes. This percentage was stable throughout the ten waves. On the 
contrary, home owners were only represented by 15.5% of individuals that were never 
married and not in a de facto relationship at wave one. The dominant housing tenure 
for this marital status at wave one was living with parents (52.2%). By wave ten, this 
trend is reversed; with only 13.0% of individuals living with their parents and 44.4% 
being home owners. Individuals who were in a de facto relationship or 
separated/divorced/widowed at wave one had a relatively stable proportion of 
approximately 50% in home ownership at each wave, and a 30%-40% of individuals 
renting in the private sector. The group of individuals that were separated, divorced or 
widowed at wave one were consistently the highest proportion of individuals renting in 
the public sector (wave 1: 9.9%; wave 10: 9.6%).  
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Housing tenure pathways grouped by the individuals’ employment status at wave one 
showed clear differences in the state distributions for individuals employed, 
unemployed or not in the labour force at wave one. For individuals employed at wave 
one, the proportion of home owners increased from 61.4% at wave one to 74.3% at 
wave 10. A proportion of 23.2% and 44.8% of individuals unemployed or not in the 
labour force at wave one, respectively, were home owners. This percentage increased 
by roughly 10% in both groups by wave ten. The group of individuals that were 
unemployed at wave one show consistently the largest proportion of individuals renting 
in the private sector (wave 1: 35.0%; wave 10: 41.4%) and a consistent proportion of 
8% renting in the public sector (Figure A 3).  
Figure A 4 shows that 31.9% of individuals with no children at wave one were in home 
ownership; this proportion increased to 56.6% at wave ten. The proportion of 
individuals renting in the private sector stayed stable at around 30% and the proportion 
of individuals living with their parents decreased from 32.8% at wave 1 to 8.5% at 
wave ten for individuals with no children at wave one. Individuals with children aged 
five and under and with children aged 6-18 years had a similar and stable tenure state 
distribution across all ten waves: at wave one 75.2% and 81.6% are home owners, 
18.8% and 14.0% are renters (private), 3.5% and 2.6% are renters (social), 2.0% and 
1.3% are in a another tenure, and 0.5% living with parents, for individuals with children 
aged five and under and for individuals with children aged 6-18 years respectively. 
Individuals with children older than 18 years are only represented by 6 individuals at 
wave one, however, at wave ten there are 281 individuals that have adult children in 
the household and the majority are home owners (84%). 
In summary, almost half of the housing tenure sequences (48.1%) are home owners 
already and have been for the whole period from 2001 to 2010 or are transitioning 
sometime throughout this period into home ownership. Examining the transversal state 
frequencies of tenure status by various demographic characteristics show distinctive 
changes in the frequencies of tenure status over time particularly for individuals that 
are under the age of 30 at wave one, have never been married and are not in a de 
facto relationship, are either unemployed or not in the labour force and have no own 
children in the household.  
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Figure A 1: Transversal state frequencies of tenure status by age group at Wave 1. 
 
 
Figure A 2: Transversal state frequencies of tenure status by marital status at Wave 1. 
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Figure A 3: Transversal state frequencies of tenure status by employment status at 
Wave 1. 
 
 
Figure A 4: Transversal state frequencies of tenure status by age of youngest child at 
Wave 1. 
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AIII.  Income mobility 
  
People in bottom 40% in wave1  
Moved out of the bottom 40% in % 
Wave 2 26.3 
Wave 3 30.2 
Wave 4 32.4 
Wave 5 34.9 
Wave 6 36.2 
Wave 7 36.4 
Wave 8 39.1 
Wave 9  39.8 
Wave 10 40.8 
Table A 1: People in the bottom 40% of the income distribution in wave one, and the 
percentage of people that moved out of the bottom 40% in subsequent waves. 
  
People not in bottom 40% in wave1  
Moved into bottom 40% in  
Wave 2 17.8 
Wave 3 20.3 
Wave 4 22.2 
Wave 5 23.7 
Wave 6 24.8 
Wave 7 25.0 
Wave 8 26.7 
Wave 9  27.1 
Wave 10 27.9 
Table A 2: People not in the bottom 40% of the income distribution in wave one, and 
the percentage of people that moved into the bottom 40% in subsequent waves. 
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AIV.  Percentage breakdown of women experiencing housing 
affordability stress by wave from 2001 to 2010 
 
 
Figure A 5: Percentage breakdown of women experiencing housing affordability stress 
by wave from 2001 to 2010. 
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AV.  Housing Cost to Income Ratio 
Figure A 6 shows the mean housing cost to income ratio for each wave by housing 
tenure (paying off a mortgage, renting (private) and renting (social)). The housing cost 
to income ratio is increasing slightly over time, with a drop at wave 9 in 2009. The 
mean of individuals in private tenure is fairly stable across time, with a slight 
downwards trend from wave three onwards, however consistently higher than for 
those paying off a mortgage. Individuals in social housing tenure have a mean housing 
cost to income ratio of around 0.2 at each time point, which is lowest, compared to the 
other two tenure types.  
 
Figure A 6: Housing cost to income ratio by tenure type (paying off a mortgage, 
renting (private) and renting (social)) over ten waves. 
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AVI.  Percentage breakdown of women experiencing housing 
affordability stress by tenure status 
 
 
Figure A 7: Percentage breakdown of women experiencing housing affordability stress 
by tenure status. 
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